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AUSTRALIA’S LEADING 


BBC Microcomputer 

now Starring on 

National Television in the 
BBC Computer Programme 


he BBC Microcomputer is at 
the heart of a massive 
computer education project: 
The BBC Computer Programme, 
starting on Australian National 
Television now. 


This complete computer literacy 
programme includes two series of 
television programmes for 
students and novices on the use 
and applications of computers. 


The first series commences on 
ABC Television in May/June 
(September in SA) at mid- 
morning, classroom viewing 
times. 


The BBC Microcomputer, 
designed and used extensively in 
UK schools computer education, 
can genuinely claim to satisfy the 
needs of novice and expert alike. 
It is a fast, powerful system which 
can synthesise music and speech. 
Its high resolution colour 
graphics provide a ‘picture’ of 
exceptional quality. 


The BBC Microcomputer has 
been approved for use in 
Australian Schools by the 
Education Departments of WA, 


SA and Tasmania. 


(Other Australian State decisions 
on approved computers for 
schools are pending.) 


A wide range of games and 
educational software is available. 


The computer can connect 
directly to cassette recorder, 
domestic TV set, video monitor, 
disk drives, printer and paddles. 
Its Econet network system allows 
numerous machines to share the 
use of expensive peripherals. 


BASIC is standard. Plug-in ROM 
options allow instant access to 
high level languages and WP. 
software. 


For specifications and fuller details 
mail the coupon TODAY: 
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| | 
| Pty Ltd | 
| 335 Johnston Street | 
| Abbotsford, Victoria 3067 
! Please send me information on the | 
| 
| 
| 
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BBC Microcomputer and Software 
ticked below. 
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2 WE HAVE-THE ANSWER TO YOUR STORAGE PROBLEM 


RELIABLE — LOCALLY SUPPORTED — AFFORDABLE 
5, 10, 15 AND 25 MEGABYTE (FORMATTED) HARD DISKS 
FOR: APPLE, TRS 80 Il & III, NORTHSTAR, XEROX 820, SIGMA OKI, SUPERBRAIN, 
HEATH/ZENITH & THE IBM PERSONAL COMPUTER 


5 MEGABYTE + 5 MEGABYTE NOW 


(FIXED) (REMOVABLE CARTRIDGE) AVAILABLE 


PC NET -- HARD DISK NETWORKING SYSTEM 


WAL S.W. | S.A. 

MICRO E.D.P. HARDWARE, 75 Willoughby Road, COMPUTER MART PTY LTD, 
Qa/1 Leura Avenue, _ Crows Nest, NSW 2065 123 Gouger Street, 

Claremont, WA 6010 Phone: (02) 439 6300 Adelaide, SA 5000 


Phone: (09) 384 5511 ca | Telex: AA 24816 Phone: (08) 51 5363, 212 2888 
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micro show. - 
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for the perfect operating system. Here he weighs up 
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A Simmonds links his System 80 to a Tandy 
Lineprinter. 
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It's got more going for it than those famous three 
letters. 
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PB100 through its paces. 
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SOROS 


And now from FANTASTIC SOFTWARE! 


An arcade style game of a facinating future 
world with animated graphics and VOICE. 
Mzors have invaded earth and you are trapped 
on one of their building sites! Their leaders are 
very difficult to destroy and capable of creating 
more Mzor warriors at will. Your only weapons 
are your energy pistol, short range te/eporter 
pack and courage. 

A totally unique presentation from Cosmic 
Software. A MUST! 
TRS-80 Model I/Ill System 80 TAPE 16K, $24.95. 


ALIEN TAXI 


Your goal is to pick up and deliver passenges to 
an underground resort hotel. There is a fare at 
each of the 12 taxi stands on the first level and if 
you complete that level there are 12 more on 
the second level. This is avery skilled game and 
will take a long time to master. 

TRS-80 Model I/II System 80 TAPE 16K, $24.95. 
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DEVIL’S TOWER 


Aliens have returned to the far side of Devil's 
Tower. You are the last line of defense to stop 
them from taking over the planet. They move in 
waves of 5 attackers with their robot scouts at- 
tacking you from the mountain, their war 
machines from the other side of the valley and 
their protector ships putting up force fields to 
protect them. Only your skill and fast reflexes 
can save the planet. 

TRS-80 Model I/Ill System 80 TAPE 16K, $24.95. 
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Prepare yourself for medieval adventure in 


MORGOTH. Now you are pitted against fire- 
balls, giant spiders, ghosts and ghouls with 
only your bow and arrows for protection. Can 
you do battle in the underground caverns, an- 
cient castle or the mirky forest? Find our! Like 
RALLY RACER, your character is always at the 
centre of the screen. Morgoth features fantas- 
tic sound, a fantastic challenge and an entire 
moving forest! 

TRS-80 Model I/Ill System 80 TAPE 16K, $24.95. 


OUTLAND 


As defender of Colony 7 you must beat back 
the lethal attacks of the Xenos empire! 
Beware of Star Raiders, Advisors, Scoutships, 
Star Destroyers and the deadly flagship. Avoid 
plasma bolts and laser beams in this super 
smooth machine language arcade game with 
sound. The detailed animated graphic’s MUST 
be seen! 

TRS-80 Model I/Ill System 80 TAPE 16K, $24.95. 


BOSKONE ALERT 


The ULTIMATE experience in space combat. 
Battle “intelligent’’ escort fighters, drone kill 
pods, and attempt to destroy the 9 Deathstars. 
Complete with over 100 screens of space 
“map” to explore and a scanner to guide your 
craft with. 

Move 8 directionally (all terrain scrolls 8 
directionally) and fight in the time-space 
twisted Vortex field or the moving asteroid 
belt! Fast moving animated machine language 
action beyond any arcade game ever written! 
With sound! Includes detailed battle manual! 


TRS-80 Model i/Ill System 80 TAPE 16K, $24.95. 
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RALLY RACER 


Beware! Mad Morgan, Crazy Harry and his 
hoodiums are on the prowl in a fantastic (32 
screens!) of maze trying to track you down. /s 
your super charger fast enough! Your Car re- 
mains in the centre of the screen while objects 
move around it! Your fuel is limited and you 
have to knock down 10 flags, but don’t dispair. 
A grid scanner to your right indicates the posi- 
tion of your cars and your foes! 

TRS-80 Model I/lll System 80 TAPE 16K, $19.95. 


STELLAR WARP 


Only you can save the universe! 

As your craft hurtles through space its at- 
tacked by RAZER BLADES, PODS, SPANKERS 
and SOLAROIDS! As every second ticks by 
they become more powerful. As your shield 
blackens you hit STELLAR WARP, now glow- 
ing with indestructible energy all space and 
time contorts allowing you to ram them while in 
the safety of hyperspace. 

Super smooth animated graphics and talking 
sound effects combine to bring you fantastic 
action! 

TRS-80 Model I/Ill System 80 TAPE 16K, $19.95. 
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DEFENCE PENETRATOR 


Can you place strategically placed missile 
bases or will they SCRAMBLE our system? 

Now as pilot of the Z-80 Annihilator your mis- 
sion is to infiltrate enemy territory carrying 
deadly QUAKER 5000 space-to-surface super 
bombs and your own crafts high high output 
intercept to destroy torpedoes. 

Enemy defences will try to eliminate you 
with auto-launch ballistic missiles, Skyhawk 
Doomsmaster Gunships and carefully sta- 
tioned ground artillery installations. Beware of 
rugged surface terrain, your diminishing fuel 
Supply and meteor storms! 

Can you cross the 5000 km of swooping 
scenarios? 

Can you reach the enemy COMMAND BASE 
and smash it to atoms? 

With machine language super smooth 
graphics and sound! 

TRS-80 Model I/Ill System 80 TAPE 16K, $19.95. 
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Paget fees hy: ieee ee FF ee Will you place your deadly laserlances and 

DESERT PERIL 777*""*. > 5S Four thermo-nuclear missiles from a space energy absorbent shields against the relent- 
Station are pointing directly at Earth! As you less strikes of the fearsome FALCON 

beam aboard to examine the mysteries dis- FIGHTERS. Or will you fall prey to the FIRE- 

appearance of the crew, you might find more BIRDS, whose contorting forms swoop down to 

than you bargained for ... What lurks in the Strike! 

dark recesses of the station, do you dare Your shield energy reaches critical and the 

discover it? great mothership lurches into laser range... 
Doomsday Mission is a split-screen machine Your cannon’s grind their way into her thick 

language adventure, whose quality we haven't hull, but can they reach the EMPRESS in time 

seen since Scott Adams. and OBLITERATE her to atoms! 

TRS-80 Model I/Ill System 80 TAPE 16K, $24.95. TRS-80 Model I/Ill System 80 TAPE 16K, $19.95. 
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Your cities have been infected by a deadly 
virus from the planetary war with the Zagons. 
Your people's only chance to survive is for you to 
cross the Great Desert and clear a path for your 
people to follow. But there are many dangers. The 
Zagons have mined the desert and have put killer 
satellites, drone bomber balloons, and flying 
dragons along the whole trail. The future of your 
planet's race depends on your skill and daring. 


TRS-80 Model I/Ill System 80 TAPE 16K, $24.95. 
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* Hi-Res Information Y= 


HE PCG80 


At last, the ultimate hi-resolution modification for the TRS80 Model | & lil & SYSTEM 80, has been developed. |t impiiiadididiadaldeisalttaibaitantR bein died 
rovides 256 programmable characters as well as the ability to emulate a 384 x 192 dot addressable screen. | —_———- <P 

The TRS80 owner can now enter computer graphics at a very sophisticated level. The PCG80 provides hardware ep ae Sei ‘= 
apabilities of graphics systems costing hundreds of dollars more. You as an owner can now plot any mathematical | 
Inction, display arcs, circles, lines, waves. At the same time you can design and display custom characters ranging 
om 72 pixels to a massive 18432 pixels. You can mix graphics and alpha-numerics anywhere on the screen. 


City Personal Computers > 

. 75 Castlereagh St., 
EATURES ~ Sydney. 2000 ~W 

e The backup is expert. Ask your dealer. Ph: (02) 233-8992 en | 

e Noconflict with existing hardware. There is no trade off in performance. you do not lose any existing functions. Z b 
oO user memory Is affected. The PCG80 is totally user transparent, only active under software. De Forest Software > ~ 

e As abonus you get lowercase with full length descenders as part of the mod. That alone must be worth $50! 26 Station St., — e 

e It's rapidly becoming the most popular mod to the 80 based machines. Hence the software backup will be Nariaw ae: 349! > 
Normous. Ph: (03) 877-6946 = ~ : 

e There is a large library of software available now! It inciudes both utility software and games. Disk and tape a) 
i Micro Base Computers IT e 
sers are Supported. er ash 

e Its easy to program, no sophisticated programming skills are needed to get it to work. It comes fully West SECA 6005 a Ti 
ocumented with both the beginner and expert programmer catered for. You can program in hi-res within 20 minutes of Ph: (09) 328-9308 O m 
iStallation. Convert existing software to hi-res in 60 minutes! = e 
Software-80 
RS-80 MODEL I = $179 SYSTEM 80 = $199 ®& OWN SITE INSTALLATION $25| 322), una. 


Taringa, Brisbane 
Ph: (07) 371-6996 


- SERVICE CALL SYDNEY METROPOLITAN AREA 


\ , 
COLOUR COMPUTER COSMIC INVADERS 
SOFTWARE OWNERS The best invader type game available. Com- 


plete with 16 skill levels, dynamite sound and 4 
colour HI-RES graphics. Can you dodge the 
bombs long enough to blast the alien gunship 
and invaders. Extended BASIC not required. 
TRS-80 Colour Computer 16K TAPE, $29.95. 


GALAX ATTACK 


Exciting colour computer software is now 
available from us! 


SPACE WAR 


Maneuver your spaceship thorugh the 
defenses of the Death Star for the killing shot 


— 
A . 


Oe 
UGHOST GOBBLER 


while avoiding space mines, enemy ships and 
the gravity pull of the BLACK HOLE. 

Colour HI-RES graphics, does not require ex- 
tended BASIC. 

Joysticks. 


TRS-80 Colour Computer 16K TAPE, $29.95. 


If you like Space Invaders you'll love Galax 
Attack! Alien fighters leave formation to attack 
your ground base and you must fight them off! 
Exciting fast action with super sound and HI- 
RES graphics. Extended BASIC not required. 
Joysticks required. 


An exciting version of the PAC-MAN game 
with power dots, 8 bonus shapes, super sound 
and 16 skill levels. Hours and hours of challeng- 
ing fun. Extended BASIC not required. 
Joysticks. 


TRS-80 Colour Computer 16K TAPE, $29.95. 


TRS-80 Colour Computer 16K TAPE, $29.95. ! 


AVAILABLE City Personal Computers Micro Base Computers Micro 80 Universal Services Sea Horse Computers 
F R O M 75 Castlereagh St., 422 Newcastle St., 433 Morphett St., Cunningham St., 33 Mitchell St., 
Sydney. 2000 West Perth, W.A. 6005 Adelaide. 5000 Dalby. 4405 Camden. NSW. 


Ph: (02) 233-8992 Ph: (09) 328-9308 Ph: (08) 211-7244 Ph: (074) 62-3228 Ph: (046) 66-6406 


Software-80 

Shop 8/200 Moggill Rd.. 
Taringa, Brisbane 

Ph: (07) 371-6996 


De Forest Software 
26 Station St., 
Nunawading. 3131 
Ph: (03) 877-6946 


Computer Edge P/L 
364 Ferrars St., 
Albert Park 3206 
(03) 690 1477. 


Advance Electronics 
5A The Quadrant Mall, 
Launceston. Tas. 7250 
Ph: (003) 31-7075 


Outback Electronics, 
71 Barkly Highway, 
Mt Isa. 4825 

Ph: (077) 43-3475 


Pro Hart Electronics 
193 Argent Street 
Broken Hill NSW 2880 
Ph: (08) 88 3148 


HOW TO ORDER: 


Post to: COSM:iC SOFTWARE ITEM | QTY! SPRICEEACHd $AMOUNTC 
O rd e r t h e prod u ct Ss yo U wan t O nN O U r G. P. as Box 3494. SY DN E ¥. N :$. W. 2001 eT ae i ae Te ae e Col $0 a ee 


COSMIC HOTLINE! Ph: (02) 6614075. | Phone: (02) 665 Aer . 

Use your Bankcard. Or order direct Rae ee, epee oe 
through our superfast Mail Order Depart- | ae 
ment! See order form. If you do not want | ADDRESS? “330... Se ae : 


fo -cutat-out.then justicopy out the maine | -.. 0... eS PICODE. 
details! All orders are sent out to you | 
within 24 hours of receiving your order by | 
CERTIFIED PRIORITY PAID MAIL. RUSH | 
YOUR ORDER NOW AND BEAT THE | 
PRICE INCREASE IN JULY! Or drop by | Bankcard Number 
| 
| 
| 


ENnClosetie) 205) 2 3: Bankcard/Cheque/ pte Skim, 
Money Order 


one of our dealers today. 
DEALER ENQUIRIES WELCOME. 


PRINTOUT 


APC reports on the latest news from the world micro scene 


IBM opens 
the door 


People are saying quite unkind 
things about IBM and its 
operating system, essentially 
trying to suggest that IBM is 
gradually perverting it to stop 
other people running their 
software. 

It may happen one day, but 
don't believe it yet — there is 
no sign of it, whatever IBM’s 
rivals may Say. 

All the signs so far are that 
IBM really is keeping the 
Personal Computer “open” by 
publishing all the details of 
software and hardware. Possibly 
the most telling indication is the 
announcement of a “hard” disk 
option and a bigger “XT” 
version of the PC. 

Inside the announcement of a 
$7892 system (a minimum box 
with 128k bytes, a single 360k 
byte floppy, a 10 megabyte hard 
disk and keyboard, but no 
monitor) is the encouraging 
extra announcement of a 
program transfer utility. 

This does the very simple job 
of taking your programs from 
floppy disk and putting them on 
hard disk. You may think it 
strange that one would comment 
on so obvious a necessity — 
wait till you try getting Visicalc 
on to an Apple hard disk. 

The announcement holds 
nothing astounding, even though 
there is a new version of 
PC-DOS (IBM's version of 
MS-DOS) because IBM is under 
no price pressure (yet) in 
Australia. 

The other new things were the 
use of bigger memory chips — 
you can put more memory 
actually inside the IBM box as a 
result — and an adaptor to 
connect the system to remote 
computers or devices. And, of 
course, the hard disk itself. 

The facts may be simple: few 
people will believe it, even so. 
IBM has a long-nurtured 
reputation for deviousness, 
totally deserved, and this has led 
people to look for the worm in 
the apple even before the flower 
has been pollinated. 

At the moment, the worm is 
said to be the operating system. 


Page 6 Australian Personal Computer 


IBM has “very deliberately” 
(accoding to one indignant 
contact inside Compaq) changed 
PC-DOS to prevent imitation 
IBMs from running software. 

To prove this, my contact 
quoted a report in APC which 
featured an interview with Bill 
Gates, head of Microsoft. 
Microsoft wrote both PC-DOS 
and MS-DOS, and Gates was 
explaining the similarities. 

According to the man at 
Compaq, the differences 
revealed by Gates were 
enormous. According to the man 
who interviewed Gates, he said 
nothing that could possibly be 
interpreted that way. According 
to other imitators, depending on 
their success in implementing 
their own versions of MS-DOS. 
or depending on the point they 
are trying to make, both points 
of view are correct. 

What it boils down to is this. 
There are people who have 
produced machines which are 
sufficiently similar to the IBM 
that they can be sold on that 
similarity. 

Some of those people have 
also “improved” both on the 
IBM hardware and on the 
MS-DOS software. Then, to 
show how clever they are, they 
have announced both total 
compatibility, and the improve- 
ment. 

Then they load IBM approved 
software, and find that only 80% 
of it will run. Surprise, surprise. 
But guess whose fault it is! 

Guy Kewney 


US market 
worth $8bn 
by 1987 


The USA software market 1s 
expected to reach a staggering 
value of $8 billion in four 
years time according to a 
report by Future Computing. 
the Dallas market research 
firm which specialises in the 
personal computer industry. 
Future's report, called 
Personal Computer Software 
Market Analysis, estimates the 


software market was worth 
$900 million last year and fore- 
casts that games and domestic 
software will take the lion's 
share of the market and will be 
the largest and most com- 
petitive sector. 

“Business software, on the 
other hand. will grow from 
$180 million to more than $1 
billion in 1987. But as it is 
normally a one-time purchase 
it grows as the market grows. 
Educational software is in its 
infancy and will grow from a 
$60 million base in 1982 to 
over $900 million in 1987. 
Two-thirds of educational 
software will sell to the home.” 
says Future's president Portia 
Isaacson. 

“Dramatic changes will 
occur in the market place 
within the next few years. 
Right now it is still in its 
formative stage and a good 
time to enter if companies do 
so carefully.” 

According to Future, Radio 
Shack was the biggest software 
publisher last year with sales 
worth more than $60 million. 
Radio Shack was followed by 
Apple and VisiCorp (around 
$38 million), MicroPro ($31 
million), Atari, IBM and Texas 
Instruments all pegging level 
with around $26 million, 
Digital Research ($22 million), 
Commodore ($15 million), and 
Peachtree with $10 million. 

Texas Instruments put on 
the most proportionate gain 
since 1981. 

The full report is available 
from Future at a cost of $1.195 
from: Publication Sales, Future 
Computing. 900 Canyon Creek 
Center, Richardson, Texas 
75080. 


VisiCorp joins 
forces with 
Informatics 


VisiCorp and mainframe 
software giant Informatics 
have joined forces to pro- 
duce data exchange links 
between personal computers 


and large IBM machines. 

A similar scheme has 
been announced by Peach- 
tree and its parent, Manage- 
ment Science America, but no 
products have appeared yet. 

The VisiCorp/Informatics 
deal will initially produce 
two products, VisiAnswer from 
the micro firm to run on the 
IBM PC, and Answer/DB from 
Informatics. These form an 
‘intelligent link between the 
two computer systems, and will 
allow PC users to extract any 
data they like from mainframe 
databases. 

This data is stored on the 
micro in VisiCorp’s standard 
DIF format, and can be used 
as raw material for Visicalc or 
any other Visi products. 

According to Informatics 
chairman Walter Bauer, the 
products will give 
“decentralised users what 
they have wanted for a 
long time — personal avail- 
ability of data from mainframe 
databases. And VisiCorp 
Chairman Dan Fylstra believes 
that the proliferation of 
personal computers in large 
companies has “helped create 
a growing data management 
Erisis. 

“Our customers expect us to 
be part of the solution to this 
emerging crisis.” says Fylstra. 

VisiCorp already has a 
package VisiTerm, that turns an 
Apple II into a mainframe 
terminal. But VisiAnswer and 
Answer/DB go beyond that by 
taking care of the mainframe 
signing-on procedures and 
shielding the user from the 
database query language as 
well as formatting the main- 
frame output for personal 
computer use. 

Answer/DB can provide 
access to a variety of main- 
frame database systems, 
including IBM’s own JMS and 
DL/I and Cullinane’s JDMS. It 
will also work with files 
accessed by VSAM, ISAM, and 
other standard IBM access 
methods. The first version will 
run under the JMS/DC tele- 
communications monitor, with 
CICSD, CMS, and TSO 
versions to come. 

The IBM PC is the only 
micro supported by VistAnswer, 
and future versions will work 


under the new mouse-driven 
VisiOn on that machine. 

Communications between 
the two packages will use a 
proprietary protocol at first. 
but IBM bisynchronous and 
SNA protocols will follow. 

The first public showing of 
the package will be at the 
National Computer Con- 
ference, held in Anaheim, 
California, in the middle of 
May. You should start saving 
now: the US price of a typical 
configuration consisting of one 
copy of Answer/DB for the 
mainframe and 50 Vision- 
Answers for the micros is slated 
at $45,000. 


Getting 
together 


An association of computer 
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retailers was formed on 
March 11 (during the APC 
Show). Its members felt that 
“there should be some 
positive manner of indicating 
to the public those retail 
dealers who are professional 
and capable and can help 
and advise customers about 
which system that is most 
suitable for their home, 
business or educational 
needs.” 

It is intended that 
purchasers can distinguish 
members of the Australian 
Computer Retailers 
Association by its logo which 
will be displayed by 
computer retailers. The 
Association will be applying 
for membership of the 
Australian Retailers 
Association. 

For further information, 
contact Bernhard Kirschner 


on (02) 235 2162 or write to 
the Australian Computer 
Retailers Association, GPO 
Box 268, Sydney 2001. 


Peachtree IBM 
link 


The general manager of 
Peachtree Software 
(Australia), Mr Robert 
Fisher, has confirmed 
details of marketing 
agreements reached with 
IBM for Peachtree’s micro 
based software products, 
following the worldwide 
launch of the new IBM XT 
personal computer. 

As Mr Fisher explains, 
such agreements presently 
vary from country-to- 
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country, reflecting the very 
rigorous product testing 
and support criteria IBM 
demand of any externally 
sourced software. 

Additionally, Mr Fisher 
said that the variety of 
agreements that currently 
exist in various countries 
reflect the policy of both 
IBM and Peachtree to 
ensure that all applications 
systems are totally attuned 
to local requirements and 
conditions prior to market 
introduction. 

“As a result of this, IBM 
has announced in North 
America that it will market 
directly under its own logo, 
Peachtree developed 
software covering word 
processing, general ledger, 
accounts receivable, 
accounts payable, inventory 
control and payroll 


EXCELLENCE 


MEMOREX PTY LTD, SYDNEY (HEAD OFFICE) (02) 908-2211; MELBOURNE (03) 267-2955; PERTH (09) 381-7155. 


DISTRIBUTORS: NSW: Sydney — Atac Pty Ltd (02) 436-2477; N.T.T. Supplies (02) 357-5522; Wilbroprint and Computer 

Supplies (02) 699-9933; Word Express Pty Ltd (02) 439-8966; Newcastle — C.A.T. Data Supplies Pty Ltd (049) 75-2982. VIC: 

Independent EDP Pty Ltd (03) 88-9308; Datatrend Pty Ltd (03) 233-7677. QLD: ECQ Electronics (07) 376-5677; Indepen- 

dent EDP Pty Ltd (07) 229-8820; N.T.T. Supplies (07) 52-7333; SA: Magnetex Pty Ltd (08) 79-9951; ACT: Word Express Pty 
Ltd (062) 81-1977 (The Word Processing Centre); TAS: Technimark Pty Ltd (053) 72-8622. 
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SPECTRAVIDEO 
SV-318 


BASE PRICE 


COMPUTING POWER FEATURES 
BUILT-IN ROM 


KEYBOARD FEATURES 
NUMBER OF KEYS 


GAME/AUDIO FEATURES 


* 16K user address able plus 16K graphic suppor 
** 128K user addressable plus 16K graphic suppor 


When you start comparing Spectravideo’s SV-3/8 fo other 
personal computers, you'll find there really is no comparison. 
The SV-318 is the only logical choice, because if does more 
than some computers costing 4 times as much. And its abill- 
ties simply embarrass other computers in this price range. 


The SV-318 isn’t just more capable. It’s much 
more capable. No other computer at even twice the price 
comes near its 32K ROM expandable to 96K. Or fo its 32K 
RAM expandable to 144k. And no other computer has a 
built-in joystick/cursor control—an immeasurably useful 
feature when it comes to playing your favorite video game. 
Further, the SV-318 has, as its resident “language” Extended 
Microsoft Basic, the industry standard. It even has built-in 
CP/M (standard 8O-column program), so you can 
immediately utilize over 10,000 existing software programs. 


The SV-318 isn’t just more expandable. It’s 
much more expandable. Unlike many other so-called 
computer systems, all our important peripherals are avail- 
able at once. That means you can get almost full usage out 
of your SV-318 from the day you buy it. With the Super 
Expander, Data Cassette, Floppy Disk Drive, Dot Matrix 
Printer, Graphic Tablet and SV-8O0O Series Expansion 
Cartridges, there’s almost no end to the work you can do. Or 
to the fun you can have. The SV-3/8 is well designed to inter- 
face with new options as they become available, too. All this 


adds up to a computer you'll grow into, not out of. 


The SV-318 is not only eminently affora- 
able, it’s the first real bargain of the computer age! Besides 
business application, home budgeting, word processing, 
programming and self-teaching, the SV-378 is the best enter- 
tainment value in town. Not only can you use it wifh your TV 
or color monitor to play hunareds of different video games, 
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OME COMPUTERS ARE 
BETTER THAN OTHERS 


COMPUTER COMPARISON CHART 


APPLE fi PLUS 


EXPANDABLE TO 96K N/A 
BUILT-IN EXTENDED MICROSOFT BASIC YES YES 
BUILT-IN RAM 32K* 48K 
EXPANDABLE TO 144K** 64K 


USER DEFINE FUNCTIONS 10 N/A 4 8 8 N/A 
SPECIAL WORD PROCESSING YES NO NO NO NO NO 
GENERATED GRAPHICS (FROM KEYBOARD) YES NO YES YES YES YES 
UPPER/LOWER CASE YES UPPER ONLY YES YES YES UPPER ONLY 


SEPARATE CARTRIDGE SLOTS YES NO YES NO NO NO 
BUILT-IN JOYSTICK YES NO NO NO YES NO 
COLORS 16 15 128 16 16 8 
RESOLUTION (PIXELS) 256 x 192 280 x 160 320 x 192 320 x 200 196 x 184 192 x 256 
SPRITES 32 N/A 8 8 N/A 
SOUND CHANNELS 3 l 4 3 3 l 
OCTAVES PER CHANNEL 8 4 4 9 9 3 
A.D.S.R. ENVELOPE YES NO NO YES YES NO 

PERIPHERAL SPECIFICATIONS 
CASSETTE 2 CHANNEL | 1 CHANNEL 2 CHANNEL 1 CHANNEL 1 CHANNEL 1 CHANNEL 
AUDIO IO YES NO YES NO NO NO 

BUILT-IN MIC YES NO NO NO NO NO 
DISK DRIVE CAPACITY 256K 143K 96K 170K 190K 156K 
(LOW PROFILE) YES NO NO NO NO NO 

CP/M COMPATIBILITY (80 column programs) 

CP/M? 2.2 YES NO*** NO NO**** NO NO 
CP/M* 3.0 YES NO NO NO NO NO 


*** Apple Il can accept modified 40 or 80 column CP/M 
**** Commodore 64 accepts 40 column CP/M 


OURS IS MUCH 


ATARI 800 COMMODORE 64 


$1100 


10K 

42K 
ADDITIONAL COST 

16K 

48K 


Microsoft is a registered trademark of Microsoft Corporation 
CP/M is a trademark of Digital Research, Inc. 


BETTER 


FOR r 


with the optional SV-IO5 Graphic Tablet you can draw 
pictures, graphs, charts and other visual images on your TV 
screen. Considering what you get for what little you pay, the 
SV-318 is once again the only logical choice. 

Whether you're investing in your first compufer, or are 
already well versed in today’s most important machine, 
you'll find that the SV-318 is the only logical choice for you. 


SRELCTRAV/DEZZ 


PERSONAL COMPUTER 


: VIDEOACTIV ELECTRONICS 
70 St Kilda Road, St Kilda, VIC 3182. Phone: (03) 537 2000 


—— ———— ——————————————————————————————————————eeeEEIIIEEE ee 


applications,” Mr Fisher 
said. 

“In Europe the 
agreement spans certain 
accounting applications, 
while in Australia the 
recent local IBM 
announcement refers only 
to the Peachtree word 
processing package 
Peachtext.” 

Peachtext is described by 
Mr Fisher as the first full 
featured word processing 
software product under the 
IBM label which, while 
remaining very easy-to-use, 
contains extensive facilities 
for the IBM Personal 
Computer user. 

Similar standard 
Peachtree word processing 
software will also be 
available to Australian 
users of Apple, DEC, 
Xerox, Sirius, ICL and 
Altos personal computer 
hardware in a similar 
timeframe according to Mr 
Fisher. 

Many of these 
agreements, additionally 
include the evaluation of 
Peachtree’s accounting 
packages Mr Fisher said, 
which are currently being 
converted for the 
Australian and New 
Zealand marketplace. 


HES here 


Imagineering has 
announced that it is now 
exclusively manufacturing 
and distributing the HES 
Software range. HES writes 
software exclusively for 
Commodore computers. 
The backbone of their 
products is HES Writer, 
Turtle Graphics (for 
novices learning pro- 
gramming concepts), Forth 
(see previous issues of APC 
for reviews of the language; 
it has also recently been 
made available for the 
Commodore 64), HES Mon 
and Synthesound. 

As Imagineering 


distribute their products 
very widely, you should be 
able to buy HES software 
from most Commodore 
outlets. 


Authors 
wanted 


Melbourne-born publisher 
and author of over 25 
books on microcomputers, 
Tim Hartnell, is currently 
looking for new authors. 
He says his company, 
Interface Publications, which 
has offices in New York, 
London and Melbourne, 
has sold half a million 
books since its founding in 
March, 1981. 

Hartnell says he'd like to 
hear from programmers 
who can assist with the 
completion of books 
already in progess, and 
from microcomputer 
authors with completed 
manuscripts, or with ideas 
for books. 

“We concentrate on 
books aimed at owners of 


| specific machines,” he said. 


“Many of our most 
successful books are 


collections of games, or 


instruction books which 
teach programming. 

“We pay extremely well, 
and as well as getting the 
books published in 
Australia, the UK and 
America, we've sold 
translation rights to most 
titles in seven European 
languages.” 

Tim says the company’s 
youngest author is 12, and 
the oldest over 60, “so age 
is not important. What is 
important is access to a 
computer and printer, and 
a high standard of 
programming ability. If you 
have any ideas for 
microcomputer books 
which you think would 
interest Interface 
Publications, write to 62 


Fulton Street, Clayton, Vic 
3168. This is a mail address 
only. 


Buyers Guide 


Imagineering has produced 
a Software Buyers’ Guide for 


the Apple, IBM PC, VIC-20 
and all popular CP/M based 
machines software. 

“Our major problem 
within the industry is that 
very few of the retail stores 
are stocking __ personal 
computer software in any 
volume, and the consumer is 
not aware of what software is 
available in Australia for his 


Diréct~ \ 


Computer 
Sales 


We offer a range of Computer equipment for 


* BUSINESS 
* EDUCATION 


* ENGINEERING 
* SCIENCE 


* HOME 


G 


IBM 


HEWLETT 
PACKARD 


; appic 


personal computers 


VIC20 “css0eaNe 


HURSTVILLE 


198 Forest Road, 
Hurstville Shopping Centre 
(02) 570-8344 TELEX: AA 21049 


BANKSTOWN 


Cnr North Terrace & The Appian Way 
Bankstown Shopping Centre 
(02) 708-5311 


DirectComputer Sales 
for direct customer satisfaction 
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CASE has released two new models in its The DP 500 Series can even produce 


DP Series matrix printers. proportionally spaced correspondence quality print. 

If it weren't for their price, their capabilities Utilizing a bi-directional logic seeking 
alone would make them remarkable machines. mechanism, the printers operate at 100 CPS, with 80 

But at around 25% cheaper than their nearest characters per line on model 510, and 136 characters 
competitor, they deserve your closest scrutiny. per line on the wider carriage 515. 

The multi-function capability of the DP series After you've compared these two machines to 
enables use in a variety of applications. Alpha others on the market, you'll have to agree with us. 
numeric or graphic printing, single sheet, roll or It’s an open and shut case. For CASE. 
tractor feed paper. For complete details on CASE DP Series 500 

: printers, contact your nearest CASE office. Cc y +N S E 


CASE Communication Systems Ltd. 


SYDNEY: 1-3 Atchison Street, St. Leonards. N.S.W. 2065. Ph. (02) 438 2400. MELBOURNE: Ph: (03) 233 6255 
CSY 5002 
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specific machine,’ says an 


anonymous member of 
Imagineering’s staff. 
To combat this, 


Imagineering has produced 
the “S.B.G.” offering an 
overview of its product 
range. In-depth reviews of 
both Visicorp and MicroPro 
products are included. 

The S.B.G. is available 
from all microcomputer 
stores and leading book 
stores at $3.75. 


Dot's here 


The ‘Dot’ micro we first 
mentioned some time ago 
has finally made it to 
Australia. It’s portable and 
claims to be IBM PC 
compatible and, although 
the main marketing thrust 
will not play heavily on 
this compatibility feature, it 
is likely that this will be an 
important criteria in it 
gaining acceptance. 
Naturally it’s 16-bit, runs 
MS DOS, has a full 
QWERTY keyboard and 
there is provision for a 
built-in printer. 

Radaro Computer 
Devices is distributing the 
machine in Australia at an 
end user price around 
$5000. 


Liberal 
Topic 


An unusual opportunity to tell 
an unusual group of people 
about micros: the American 
journal Topic is asking for 
2,500-word articles for a special 
edition about computers in 
education. “Topic's readership 
consists of international liberal 
arts-faculty people in a variety 
of fields,” says the request, 
adding: “It’s readers are 
therefore highly sophisticated. 
but may not be acquainted 
with technical jargon.” 
Obviously, every paper that 


PRINTOUT 


wants articles doesn't make a 
habit of writing to us, and if 
they did, we couldn't help — 
but this is so unusual; that it 
seems worth publishing the 
address of Thomas W Hart, 
Ph.D at Washington and 
Joseph Levenstein, Ph.D. at 
Jefferson College, Washington, 
Pennsylvania 15301. 


Exhibitors 
get choosy 


There is only one Comdex. 
and that is the exhibition in 
Las Vegas in the late autumn. 
There is another in April (26- 
29) which up till this year had 
been growing just as fast. and 
was just as worth attending if 
you had to know what was 
new. 

This year, it had “only” 600 
exhibitors in Atlanta, 
Georgia. 

It sounds enormous, but the 
Spring show in every previous 
year has been bigger than the 
preceding Fall show. Last Fall. 
Comdex had around 1.000 
exhibitors, so Interface Group 
will have to do a bit of drum- 
thumping. Either that, or cut 
exhibition prices. Nobody can 
afford all these exhibitions 
each year, and obviously the 
picking and choosing has 
Started. 


NEC's APC 


Providing us with a further 
clue to the size of the 16-bit 
business market, NEC 
Information Systems 
Australia has given details of 
its growth in sales and 
shipments of its APC. 

“Since January we have 
taken orders for over 500 
units, with over 350 units 
already shipped. Shipments 
this month will be around 
110 units and we anticipate 
orders in May and June will 
exceed 150 units in each 
month. 

“We expected the APC to 
be very successful, but the 
market response has been 


BBC 


Microcomputers 


The BBC Microcomputer was 
designed for the education 
department as the computer 
ideally suited to their 
requirements. 


This adaptable machine, ideally 
suited to networking can be 
expanded to have 254 machines 
on line. 


Apart from our excellent after 
sales service, BBC micro owners 
can enjoy the benefits of an active 
user group involving a large 
number of schools with a regular 
30 page user group magazine. 
And the ABC Television network is 
now running BBC micro 
educational programs! 


DEMONSTRATIONS AVAILABLE AT: 
15f] COMPUTER SHOP 


10 Hoddle Street, Abbotsford, Vic 3067 (03) 417 3211 
8Jackson Court, East Doncaster, Vic 3109 (03) 848 4460 
331 Pacific Highway, Crows Nest, NSW 2065 (02) 436 2111 
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YOU’RE NOT 


deFOREST Computers 


OFFER THE FOLLOWING SERVICES: 


Repair, Maintenance or Upgrade 
of ALL makes and models of 
computer systems 


Service or Alignment of 
isk Drives 


Diskette Format Conversion 
System Analysis 
Cc 


ustom Software and Hardware 


deForest Computers 


26-30 STATION STREET 
NUNAWADING 3131 


877 6946 879 5684 
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exceptional and we believe 
that actual orders may well 
exceed our current 
expectations”. 


AUSOM 
challenge 


The AUSOM Challenge will 
be conducted by the Apple 
Users Group of Melbourne 
and sponsored by Verbatim 
Australia. Additional 
support will come from 
Apple Users Groups in 
NSW, WA, SA, ACT and 
Tasmania. 

The Apple Users Society 
of Melbourne (AUSOM) 
and Verbatim Australia are 
sponsoring a programming 
competition with cash prizes 
(a total of $1250 is offered). 


Consolation prizes are 
Verbatim clocks and every 
registered entrant will 
receive a Verbatim twin disk 
pack. 

Entrants will be required 
to develop a totally new 
package. Accordingly, 
products available 
commercially, at the time of 
judging, will not be 
considered. The judges will 
look for originality and 
innovation and will consider 
areas such as marketability, 
documentation, ease of use, 
reliability and _ overall 
presentation. 

Highly desirable features 
are said to include positive 
answers to these questions: 
Does this product fulfill a 
need and can it be modified 
to user requirements?; could 
this product be cost just- 
ified?; is the documentation 
adequate and _ provide 
relevant examples?; and is 


3 XISOFT 


Misa new “way of 
approaching an_ existing 
subject? 

Closing dates for the three 
sections of the competition 
are as follows: 


Business Applications: | 
3.9.83 

Games: 4.2.84 

Education: 2.6.84 
If you want more 


information and _ entry 
details etc, send a SAE to 
Ausom Challenge, P.O. Box 
119, North Balwyn. 


Apple's top 
man doubles 
his money 


Despite getting a reported $2 
million in his first year, 


POWERFUL NEW MICRO 


Z80A CPU, 4MHz, 
64K RAM 


2 RS232 SERIAL PORTS 


POWERFUL SOFTWARE 


— PBASIC 


MULTI-USER 


2 SLIMLINE 5%” DSDD DRIVES 


COMPACT 6” x 6” x 12” CABINET ; 
* OPTIONAL: 256K RAM, PARALLEL PORT, ADDITIONAL SERIAL PORTS. 


Apple's new president and 
money are “just good friends.” 
So says the man himself, ex- 
Pepsico president John Sculley. 

According to the Wall Street 
Journal the incredible package 
put together for Sculley more 
than doubles the money he 
was due to receive as head of 
Pepsico's soft drinks unit. 

“Apple has agreed to pay Mr 
Sculley a $1 million bonus 
when he starts, $1 million in 
salary and bonus the first year. 
and $1 million in severance 
pay if he leaves.” said the WSJ. 
“He also gets a package of 
benefits, including options on 
350.000 shares of Apple stock, 
and financial help buying a $2 
million house in Woodside, 
California.” 

In exchange for this 
interesting deal, Sculley 
remained cool on the subject 
of his future inside Apple. His 
optimism, if he felt any, was 
carefully concealed: “Once I 
left the security of Pepsico and 
went to the other side of the 
country to an industry I didnt 


ANNOUNCING... 
THE CONQUEROR 


Business/Scientific microcomputer 
FOR UNDER $3000 — Including Software 


A COMPLETE SOLUTION 


... THAT INCLUDES THE CONQUEROR COMPUTER WITH A DISK DRIVE AND 
ALL THE SOFTWARE YOU NEED TO WORK BETTER AND FASTER WITH 
WORDS, WITH NUMBERS, AND WITH IDEAS, NOW. 


COMPLETE SOFTWARE PACKAGE INCLUDING: 
— CP/M COMPATIBLE OPERATING SYSTEM 


— SYSTEM UTILITIES 

— SPELLBINDER WORD PROCESSOR 

— DBASE II FROM ASHTON TATE 

— A TOTAL OF OVER $1700 WORTH OF 
POPULAR SOFTWARE — FREE 


SO YOU NEVER HAVE TO OUTGROW YOUR CONQUEROR YOU CAN 
EASILY UPGRADE WITH ADDITIONAL DRIVES OR HARD DISK 
STORAGE AND GROW TO A MULTI-USER SYSTEM WITH A MAXIMUM 
OF 16 USERS AS YOUR NEEDS GROW. 


4 4m 222 Commercial and Professsional Microsystems Pairk LO GANG SVGT ERAT APSO AWAIT ADEE 
foa68 - “ - 9th Floor 505 St Kilda Road Melbourne 3004 
= oD Telephone: (03) 267 4755 
i Branch: 18 Park Rd Warburton 3799. (059) 66 2037 DEALER ENQUIRIES WELCOME 
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The new Apple management team (and their coats and ties) responsible for 
the marketing, distribution, sales and customer support of Apple products 
in Australia from May 1. 


know, I knew if I wasn't 
successful, 'd have a tough 
time coming back.” he told the 
WSJ 

However, he does .see the 
computer business where the 
softdrink business was 10 years 
ago. apparently. “It's a high- 
growth business and 
competitors are still being 
formed,” he added. 

Although there exists a 
similar work-hard ethic at 
Apple as Sculley has been 
used to at Pepsi. he 
acknowledges the atmosphere 
will be different. “I won't have 
a big fancy office like I do 
here (in Purchase). he says. 
| “They work in cubicles. and 
they dont wear coats and ties.” 


German 
Smalltalk 


A month before Xerox was 
officially due to launch its 
Smalltalk language (the 
original inspiration of the 
Apple Lisa and the Xerox 
Star) an independent 
German software house 
announced a version that 
will run on the original 
Apple II. : 

The German firm is 
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headed by ex-patriate 
American C J Macie, who 
is offering the software “for 
a minimum of 256k Apple” 
at a price of Dml,450, or 
Dml,950 for a system that 
allows the user to integrate 
new assembly code 
routines, with 
documentation. 

The software is said to 
run on the IBM PC and 
the Sirius/Victor, as well as 
the Apple II. 


Osborne goes 


Executive 


Osborne has launched its 
new machine, another 
portable CP/M micro, in 
the US. It gives the 
company its first chance to 
join the IBM bandwagon. 
It also provides a bigger, 
clearer screen, and several 
hardware improvements. 
The new machine, called 
the Osborne Executive, is 
not expected to appear in 
Australia until mid 
September, according to 
Australian managing 
director Richard Graham. 


WHATIS A 


Itis the new Hitachi Level 4 Peach C 
market one minute, and run the mu 
disks! It’s the ultimate home & bus! 


LOW INVESTMENT FOR HIGH RETURNS 


We are happy to help you select your super 
system, and here are some figures to work 


with. 


Hitachi Level 3 Peach 

Hitachi Level 4 CPM Peach 

16K Ram Card 

Kaga Vision 2 Colour RGB Monitor 
Hitachi RGB Colour Monitor 

Hitachi Hi Res Green Monitor 

Other Green Monitors 

Single Super Drive + Controller 1.1 Meg 
Dual Super Drive + Controller 2.2 Meg 
Dual Mitsub. 8” Drives + Contr. 2.2 Meg 
Single 5" Drive + Control 320K 

Dual 5” Drive + Control 640K 

Dual Hitachi 5" Drives + Cont 640K 
Dual Hitachi 8” Drives + Cont 2.2 Meg 
CP80 Epson MX80 FTIII Compatible 


EX TAX INC. T/ 


1195 
1495 
149 
695 
1195 
ofS 
299 
t200 
FTID 
125 
666 
1166 
1935 
3295 
38D 


1434 
1794 
178 
834 
1434 
450 
354 
1554 
2154 
2394 
800 
1400 
2394 
3954 
714 


MAKE YOUR OWN SUPER SYSTEM 


Any combination of CPU Drives, Monitor, Printer 


— add up from the list above 
— subtract 5% 


— we will include at no charge a box of paper 
Membership to Aust. Begg. Procalc Hiwriter 


JUNE SALE ™*"::""* 


COMPUMATE PRINTER DP80 
Compatible with Epson FT type III 


$495. 


INCLUDES CABL 


APPLE SLIMLINE DRIVES. AA 


5399 EX TAX. CONTROLLER 599 EX TAX 


;UPER PEACH? 


‘er that can play the highest-resolution colour games, of any computer on the 
2 of professional CPM based programs the next. Simply by changing 


computer! 


Try This Super System 


Se 


ee $45.40 x: 
$5450 cr 


HITACHI LEVEL 4 PEACH WITH 64K CPM 

ADDITIONAL 16K RAM CARD FOR ALL THE 

COLOUR RGB MONITOR (VISION I 

DUAL SUPER DRIVES FeTAT72 MEG FORMATTED POWER YOU NEED 


CP80 PRINTER 


PROCALC, COLOUR VISUAL SPREADSHEET PROGRAM 

COLOUR GAMES DISK — GHOST GOBBLERS, PEACH INVADERS, ETC. 
FREE AUST. BEGINNING MEMBERSHIP 

FREE BOX OF PAPER 


HITACHI SUCCESS 
VIC 20 
COMMODORE 64 
HE SOFT DEALER 


2 HIWRITER, COLOUR WORD PROCESSING PROGRAM 


amefen. a 
E 


COMPUTER CENTER 
We'll put you in touch with the best brain in the business 


KAYPRO 10 
MAGNUM 295 Thomas Street, 
COLUMBIA DANDENONG, 3175 Phone: 791 2900 
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COMPAK & 


®VIC 


Compak Computer Centres Rese 


Q. What kills Apples? 
A. The Mediterranean Fruit Fly! 


THE GREAT NEW MEDFLY 


from Basis 
FEATURES: 


TANDY GEAR 


We’re right behind you 
Tandy! 


We sell COLOR COMPUTER 
software and upgrades and 
well soon have in stock a 
selection of TRS 80 MODEL 1 
& 3 Software. 

Were also selling the 
KOMTEK, a new Hong Kong 
machine that starts at $430, 
is Compatible with the Model 1, 
and also has built-in high-res 
graphics. It cheaply expands to 
use color and disks. Find out 
about its other features by 
ringing uS now - or drop us a 
line. 

90, you Tandy guys, next time 
you walk out of the new Com- 
puter Centre in Moorabbin, 
take a look over your shoulder — 
we're right behind you. About 
290 yards to be precise. 


Runs nearly all Apple software Se 


as well as CPM!!! i 
Switches between 40 and 8O of 
column as needed! ! | 
PAL colour card built in. 
High quality separate 
keyboard ... fabulous 
Styling ... Built in fan... roe 
64K standardmemory size. — (+7 


Extra 64K acts like = : ae a 
disk drive — fantastic mee. cates A a tye oe 


improvements in pro- —— 


cessing speed possible! eee 
0%'’ floppy or 8’’ floppy available. Hard disk soon. 
We import and service these computers ourselves 
and find them the best machine of their class — and just 
look at the price! Come and take a look before you buy 
an Apple Ie. 
64K only $1,550 ex. tax (s.t. $210) 
128K only $1,695 ex. tax (s.t. $264) 


SPECIALS!!! 


OSBORNE vic 20 


ees And now 

——— The Portable Portable vic 64 
Now with 80 column display We now have both of these 
from auxiliary monitor and fabulous computers. Come in 


packaged with Wordstar, 
Supercale, C Basic. 


Only $2,195 ex. tax 


* S32 column, double density 
* 80 column optional 
* Includes FREE software 


THE INEXPENSIVE ROUTE 
TO TOP QUALITY CPM 
SOFTWARE. 


and see them operating at 
our new Computer Centre. 


Disk boxes only $9.95 
To hold over 100 54"’ disks 
with 6 adjustable 
separators. 

Diskettes only $38.00 
Box of 10 Verbatim Disks. 
Single sided, double density. 
[Add $2.00 post & packing 
for mail orders} 


VIC 20 $2985 [inc. tax] 
VIC 64 $6939 [inc. tax} 


COMPAK 


Computers for Australia 


350 South Road, Moorabbin, 
MIOORABBIN (2° 3oso0te: (03) 555 3644 
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®C. ITOH 
® NATIONAL 
® AMUST 
®MEDFLY 

® DISCOVERY 


SOUTH ROAD 


7 AND 
}? MAGAZINES 


We stock a 

range of books 
and magazines 
to support the 
TRS 80, Color 
Computer, Apple,Vic. 


AMUST 
DT 8O 
PRINTER 


Includes bidirectional printing. . .logic seekin 

function...BQO CPS...9 x 9 matrix with full 
descenders...96 ASCI characters. . .Italics 
and International symbols. ..normal/ 
emphasised/double-strike /double /empha- 
sised modes...subscript, superscript and 
underiine...10 or 5 or 1716 or 8.58 
CPI...dot graphics for both line drawing or 
bit image...full paper handling functions. 


COMPUTER 


The Rolls Royce of 16 bit micros 
Professional advice and fast delivery 


GOLDEN 2 WOMBAT 2 


Runs all Apple hardware 
and software for 
only $752 ex. tax. 
Only $850 inc. tax. 


Includes numeric keyboard. High quality fine 
production. ATE 


We service in our own maintenance 
department. ALL APPLE II PRO- 
GRAMMES AND CARDS WILL RUN 
ON THE GOLDEN 2. 


TRS-80O is a registered trademark of Radio Shack Corporation 
Apple is a registered trademark of Apple Computers Inc. 


$674 inc. tax 
$595 ex. tax 
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Graham told APC that it 
would appear “in limited 
quantities, from September, 
with volume shipments 
starting in November.” 

Pricing in the USA is set 
at $2,495 for the basic 
portable Executive, with the 
extra IBM-like processor 
board costing an extra $600 
(taking total price 
to $3,195). 

Guy Kewney writes: “I 
tested the Executive out on 
my visit to Osborne’s head 
office last month. It 
will appeal to all the people 
who disliked the Osborne 1 
for its small screen, its 
scrolling display, and its 
limited memory. 

But it will severely 
disappoint fans of the 


The brilliant TI 850 Printer is specifical ly designed as a superior printer for 


PRINTOUT 


original machine, both on 
specification and on price.” 

Hardware, first, then 
packaging: the operating 
software is upgraded from 
ordinary CP/M to the new 
CP/M Plus — which allows 
nicer graphics, and much 
more internal memory. 
Standard memory on the 
Executive starts at 128k 
bytes. 

As before, Osborne 
makes the price much more 
attractive than it looks by 
bundling in a lot of user 
software. 

This time, the package is 
considerably enhanced to 
include a proprietary 


“Universal Terminal 


Emulator”, UCSD Pascal, a 
program generator 


(Personal Pearl), and 
several of Microsoft’s 
programmer utilities 
instead of the ordinary 
Digital Research 


low budget print requirements. It delivers page after page of the toughest 


assemblers — for example 
MAC, the macroassembler 
that can write code for the 
Zilog chip, not just the 
8080 instruction set, is 


‘These days you can’t get away from the bloody 
things even in the bath’ 


TEXAS <y 
INSTRUMEN 


SYDNEY (02) 887 1122, MELBOURNE (03) 267 4677 
TEXI0079 


printing in the business world. 
So it’s no tough choice ... just a tough printer. 


Also distributed by: VSI Electronics (Australia) Pty Ltd. Datatel Pty Ltd. 


Computerise your 


business for $1995 


o stay in business and succeed in business today you’ve got to keep moving. And with the powerful and 
T portable Osborne 1 computer you can do just that. Take the Osborne 1 into your life - : 

into your office, your factory, your farmhouse or your home. At $1995* it’s not much of a risk 
not to computerise is. 

Today’s world is a computer world and a tough world. You need to look at the business 
computer as a necessity and look for value in a business computer. The Osborne 1 has been 
praised in magazines like Your Computer, and Australian Personal Computer, just for the 
hardware you get for the price. It has a powerful 64K RAM memory; full business keyboar 
with alpha and numeric; two built-in floppy disk drives - now with double density, and 
a built-in screen - all inside a tough, portable case. 

But that’s not all. The Osborne 1 comes complete with five software packages 


included in that $1995* price. The programmes are WORDSTAR for word processing with 
MAILMERGE for automatic letter processing; the CP/M industry-standard operating 
system; SUPERCALC electronic spreadsheet for accounting and calculations; and 

“two programming languages, CBASIC and MBASIC. It has to be Australia’s best value. 

The Osborne 1 doesn’t need a fancy environment, any desk-top will do. And it’s so easy 

to install. Just plug it in and turn it on, and it’s ready for your business. 


eet, 


a 


Modern computer technology will work for the 

people who are ready to accept it, the people who are 
going places faster. Catch up with the changes in business today by 
seeing the Osborne 1 demonstrated at your nearest Osborne dealer. 


=SSBORNE 1 
Australia’s best value 


°*& PLUS TAX IF APPLICABLE 


OSBORNE COMPUTER CORPORATION — AUTHORISED DEALERS 


Now also available at the Computer and Business Centres of Myer, Melbourne and Sydney - Grace Bros., Parramatta. 


A.C.T. Boulevard Business Services (062) 485 411  Computerland Parramatta (02) 683 3199 The Computer Orchard (063) 623 889 S.A. Computerland Adelaide (08) 212 7191 = W.A. Computer Choice (09) 322 5651 

Computerland Canberra (062) 82 2342 — Computerland Sydney (02) 290 2955 Typewriter City Discounts (02) 2678847 — Micro-80 Computing Centre (08) 2117244 Computer Country (09) 444 7431 
Computerland Top Ryde (02) 808 2666 Petersens Business Machines (08) 223 6333 Computer House (09) 362 5088 

N.S.W. Advanced Office Computers Galore (02) 908 2355 QLD. Archive Computer Services (07) 2622911 The Copy Centre (086) 457755 Merton Scott Business Machines (09) 328 6522 

Equipment (060) 217822 Delta (02) 705 6636 — Computerland Brisbane (07) 2219777 

Blue Mountains Business Direct Computer Sales (02) 570 8344 — Computerland Gold Coast (075) 328300 — VIC. Almer Distributors (03) 569 0169 SOUTH PACIFIC 

Equipment (047) 822457 Direct Computer Sales (02) 7085311  Computerland Sunshine Coast (O7l) 431677 Alpha Digital Research (03) 7589551 AMERICAN SAMOA 

City Personal Computers Pty. Ltd. (02) 233 8992 Foremost Office Equipment (02) 6355477 — Computers & Peripherals (07) 350261! — Computerland Box Hill (03) 890 0468 — Pacific Products Inc. 639 9140 

City Personal Computers Pty. Ltd. (02) 922 3600 Gosford Business Machines Computers & Peripherals (07) 312330 — Computerland Camberwell (03) 8131300 SINGAPORE 

Computer Connection (02) 5261404 LST Electronics Tamworth (067) 663162 — Micro Computer/Word Processing Computerland Melbourne (03) 662 2133 Singapore Technical Services 147 2766 

Computerland Burwood (02) 745.4311 LST Electronics Armidale (067) 725059 Equipment (077) 745156 Computerland South Melbourne (03) 26 6647 AUCKLAND N.2Z. 

Computerland Chatswood (02) 411 7611 New Generation Computer Store (02) 427.4780 Toowoomba Computer Centre (076) 327542 — Data Parts Pty. Ltd. (058) 217155 Sirius Systems Ltd. 544 415 

Computerland East Sydney (02) 389 4466 New-Tech Newcastle (049) 23343 Town & Country (07) 7754000 — System Stationery & PAPUA NEW GUINEA 

Computerland Central Coast (043) 241811 South Coast Computing Services (042) 287755 Cairns Computer Centre (070) 518010 — Computing Services (052) 222 844 —Siule Holdings Pty. Ltd. 211722 
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included. 

Software is planned for 
the Executive II — the one 
with the IBM-like processor 
— will probably include 
something like Microsoft's 
Interface Manager — either 
that, say executives, or 
Visicorp’s VisiOn. 

The appearance of the 
machine changes only at 
the front, with the 
appearance of a much 
larger, orange screen, with 
an orthodox 80 columns. 

The version of WordStar 
supplied is the auto- 
matically scrolling version 
3, which theoretically 
means that Osborne's 
original invention of a 128 
column screen, viewed 
through a 52-column 
“window” has been 
abandoned. 

New user-friendly 
features include automatic 
software frequency change 
on power supply. 


Osborne (Australia) MD, Richard Graham, with the Executive. 


SEE ELS EE IEE TTY RTI 


Hot on the heels of Dick Smith's VZ-200 comes the Comx 35. It’s more expensive than the VZ-200, selling at $299 (about the same price 
as Commodore's VIC-20). 


We havent had the machine long enough to evaluate it fully but a few of the basic specifications are 32k of user RAM, a 16k ROM, 
calculator-key style keyboard, a 24 row by 40 column screen, colour graphics, built-in joystick and 1802A cpu (whatever that is). The Basic 
is quite unusual in that it is an extension of ANSI Basic with features like computed GOTOs and a ‘‘semi-compile” instruction (more than 

just tokenising Basic keywords) which improves program execution speed. 
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Commodore loses 


faith 


Tramiel: covering missing machines with 
gloating over big-selling Vic and 64. 


The promise of ‘fan equivalent work- 
station to Apple’s Lisa’? inside nine 
months proved a severe test of the micro 
industry’s credulity about Commodore, 
after the disappointments of last year’s 
Hanover announcements. 

Commodore boss Jack Tramiel 
allowed himself the luxury of a good 
gloat about his company’s success with 
the Vic20 — and indulged in obvious 
pride about forthcoming products 
including the portable Commodore 64. 

But Commodore’s anxious business 
dealers remained obviously sceptical, 
even though Digital Research is known 
to be developing a software product 
that could match the ‘“‘equivalent work- 
| station” llabel. 

Tramiel made his presentation in 
the sort of expansive tone of voice 
which only commercial success on a 
grand scale can generate. 

However the Commodore stand 
was noticeably bare of model 700 
machines with integral diskettes, and 
news of production of these machines 
did not materialise during the confer- 
ence. Tramiel did say that “the 700 
with an add-on 8088 processor plus 
Concurrent CP/M-86 and MS-DOS is 
available today.” 

But this news was not verifiable 
| with prominent software houses who 
would hope to develop code for such 
a device. 

That machine was announced at 
Hanover last year with a promise 
of September 1982 delivery. And 


the prolonged delay has profoundly 
antagonised several large Commodore 
business system suppliers, some of 
whom have taken orders for the 
system from end-users. 

Tramiel’s assurances that Com- 
modore would have ‘an equivalent 
workstation’? to the Xerox Star and the 
Apple Lisa ‘for $3,000 or even $2,000, 
before the end of the year,” therefore, 
were not accepted uncritically. 

One possibility is that the product 
Tramiel referred to is actually astandard 
Commodore micro running a new inte- 
grated software suite currently under 
development at Digital Research. 

This product, known internally as 
Monarch is reportedly far from ready 
for release, though privately, Digital 
Research executives speak of a “‘late 
summer’ launch. 

Some doubts were also felt about 
the portable 64, (first reported inAPC's 
report from the January Consumer 
Electronics Show in Chicago). 

These doubts centred on the 
quality of its integral Osborne-sized 
colour display. 

It is apparently recognised that this 
is below the standards most users will 
expect, and it is also apparently intend- 
ed that most users should have an add- 
on monitor for general use. 

But at press time, APC had no 
reports of a portable version using 
Australian standard (PAL) outputs. 


Sord working on 
two 32-bit systems 


Sord carefully leaked the news that it 
was working on 32-bit systems — on 
just one, but quite possibly two, 32-bit 
designs. 

The Japanese company also ann- 
ounced its own local area network 
scheme which had the merit, according 
to boss Shiina, of being simple (hence 
its name, S-Net). 

And a trail joint marketing and 
service support operation with Mitsui 
was announced, for Germany only, 
initially. 

The machines are expected to 
appear in May, and at the end of the 
year. Only guesswork is available on 
likely details such as ‘“‘what chip” and 
“how much memory’ — but Shiina did 
give a broad hint. 

He said that the first machine 
would be ‘‘about half the power of a 
Digital Equipment supermini — the 


IMPROVE 
YOUR 
MEMORY 

BY 10°. 


To get top quality perfor- 
mance from your compu 
get memory excellenc 
Memorex® With ever 
10 Memorex 54 "mi 
we'll send you anat 


inside to Mem 


High perf 
Memorex fl@xi Iscs are 
exceptio lable and 
durable r for business, 


g or personal 
ese discs do 


ur local Memorex 
or or dealer. 

uy aspecially marked 
box’of 10 and get a memory 
bonus. It's more of the best 
memory you can buy. 


MEMOREX 


A Burroughs Company 


Dealer inquiries invited. 

© 1982 Memorex Corporation 
Memorex is a registered trademark 
of Memorex Corporation. 


Australian Personal Computer Page 21 


difference. 


you can sée a 


ae 


os 


Stop into your Authorised [BM 
Personal Computer dealer and take a look. 

Youll be instantly taken with some 
of the features that make the IBM Personal 
Computer so different. 

Like the non-glare screen — easy on 
the eyes during those lengthy tasks like 
payroll and general ledger. 

80 characters a line — with upper and 
lower case letters — quickly and easily read. 

And.-the flexibility of a system that - 
lets you move the components around at 
will. (To get really comfortable, try the 
keyboard on your lap and put your 
feet up.) 


Go ahead, compare 


- As you progress from casual 
| observer to comparison shopper, 
2 youll want the inside story of the 
[2 IBM Personal Computer. 
4 Like user memory expandable 
©? up to 544 KB. And 40 KB of perm- 
Y anent memory. (Which includes both 
the BASIC language, and diagnostic 
instructions that automatically check 
the system every time you turn it on.) 
A 16-bit microprocessor that can 
improve speed and productivity. 


Or the 10 programmable function 
keys that let you bid goodbye to the tedium 
of repetitive tasks. 

And the list goes on. 


There’s more than meets the eye 


Some of the best things about the 
IBM Personal Computer aren't part of the 
computer. 

Like the instruction manuals that 


help you set up your system and teach 


you to use it with the greatest of ease. 

And an expanding library of soft- 
ware programs that satisfies a wide range 
of applications and meets IBM’s demand- 
ing specification. 

Programs for business, education 
and the home. Programs that make the 
IBM Personal Computer your tool for 
modern times. 


See for yourself 


The quality, power and performance 
of the IBM Personal Computer are what 
youd expect from IBM. The price isn’t. 

So stop in and take a look today at 
your nearest Authorised IBM Personal 
Computer Dealer. You'll quickly see the 
difference. : 


The IBM Personal Computer 


A tool for modern times 


NEW SOUTH WALES SYDNEY City Personal Computers 2338992, Computerland 290 2955, Grace Bros. 2389111, IBM Shop 2345444, NORTH SYDNEY Computerland 9294499, Parity 
Computer Services 9290900, ANNANDALE The Computer Shop 5172999, BONDI JUNCTION Computerland 3894093, BURWOOD Computerland 7454311, Zofarry Enterprises 745 1888, 
CARINGBAH Compute CBM Systems 5255022, CHATSWOOD Computerland 411 7611, CROWS NEST City Personal Computers 922 3600, GOSFORD. Computerland (043) 241811, HURSTVILLE 


Direct Computer Sales 5708344, KENSINGTON ACI/Computer Services 662 7011, PARRAMATTA Computerland 683 3199, TOP RYDE Computerland 808 2666, WATERLOO Independent Micro 


Supply 


Co. 698 7666. ACT CANBERRA ACI/Computer Services 47 0988, Boulevard Business Services 485411, PHILLIP Computerland 82 2342. VICTORIA BOX HILL Computerland 890 0468, 


CLAYTON ACI/Computer Services 5448433, EAST HAWTHORN Computerland 813 1300, MELBOURNE B. S. Microcomp 6141433, Computerland 6622133, Myer 6613342, Random Access 

62 1339, SOUTH MELBOURNE Computerland 266647, ST. KILDA Hisoft 534.0383, WINDSOR Tech-Rentals 511303. WESTERN AUSTRALIA CLAREMONT Computer Age 3841559, PERTH 

Merton Scott 3286522, Myer 3210151, WEST PERTH ACI/Computer Services 321 2859. QUEENSLAND BRISBANE Computerland 2219777, INDOOROOPILLY Myer 3785111, MAROOCHY- 

DORE (071) 431677, MILTON ACI/Computer Services 3695877, SOUTHPORT Computerland (075) 328300. SOUTH AUSTRALIA ADELAIDE Computerland 2127191, Personal Computer 
Centre 212 3488, Myer 2170123, WEST CROYDON ACI/Computer Services 268 1933. 


IBM Australia Limited (Incorporated in N.S.W.) 


THE 
AUSOM 
CHALLENGE 


Sponsored by 


Verbatim. 


Australia Pty. Ltd. 


Conducted by the Apple User's Society of Melbourne (AUSOM) and Verbatim Australia Pty. Ltd. 
(the leading manufacturer of flexible magnetic diskettes). 
The AUSOM CHALLENGE is an exciting competition where you can win $100’s in prizes, and the 
chance to have your software published overseas. 
If you are a member of AUSOM or a recognized APPLE users group, then just submit an Apple 
program in any of the following categories. 


CATEGORY 


BUSINESS APPLICATIONS 


GANIES 


EDUCATION 


In addition there are consolation prizes of Verbatim Clocks and every registered entrant will 


receive a Verbatim Datalife 


Twin Pack. 


FIRST PRIZE 
$500 
$250 
$500 


ENTRIES CLOSE 


3.9.83 
4.2.84 
2.6.84 


For more information write stating category preferences and enclose a stamped self-addressed 


envelope to:— 


AUSOM CHALLENGE, P.O. Box 119, NORTH BALWYN, 3104. 


OUR COURIERS DELIVER TO YOUR DOOR 
ORDER HOTLINE (02) 232-7704 


% BANKCARD 
% MOST ORDERS SHIPPED WITHIN 48 HRS 
% 14-DAY MONEY BACK GUARANTEE 


COMPUTER 
DISCOUNTERS) wa TO: G.P.O. BOX 4475, SYDNEY, N.S.W. 2001. 


Micsel 


MAIL ORDER 
ADVERTISING PRICE LIST 


Vic 20 — Priced too low to list 
Vic 1541 Single Disk Drive 
Vic Datassette 

Joystick Controller 
1525 Graphics Printer 
1540 Vic Disc Drive 

1520 Printer Plotter 

Vic Super Expander 

3K Memory Expansion 
8K Memory Expansion 
16K Memory Expansion 


599.00 
84.00 
16.00 

— call for pnce 

499.00 

360.00 
59.00 
45.00 
69.00 

110.00 
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| OZI-SOFT | C:commoser | 


Software for VIC 20 | 
Games Pack 1 (3 programs) 
Games Pack 2 ( 3 programs) 
Ludwig’s Lemon Laser 
Kongo Kong 

Annihilator 


Paratrooper 
Cricket 
Artillery 
Alien Invasion 
Adventurer Pack (8k or 16k) 
Allied Defense 
Mail it 20 
Micro Hex Assembler Editor 
(3k or 8k) 

Cosmic Crystals (paddles) 

i Rebel Defender (8k & paddles) 
Cosmic Crusader 
Blasteroids 
Ultimate Tank 3k 
Chimp Chase 
Galactic Crossfire 
Cheque Book (3k, 8k or 16k) 
Horse File (3k, 8k or 16k) 
Grave Robbers 
Dungeon Quest (16k) 
Adventure Pack 1 (3 programs) 
Adventure Pack 2 (3 programs) 
4 in one Games Special 


Computer 


All Commodore VIC 20 games 
cartridges 35.00 


Creative Software cartridge for VIC 20 
Choplifter, Trashman, Serpentine, 
Astra Blitz, Apple Panic, All 


3 slot memory expansion board 
now with on/off and reset switch 59.95 


Light pens now. available for VIC 20 


$39.95 


COMMODORE 64 
CALL FOR PRICE 


49.95 


COMMODORE 64 SOFTWARE 


Grave Robbers 

Annihilator 

Trek 

Adventurer Pack 1 (3 programs) 
Adventurer Pack 2 (3 programs) 
TOTL Text Word Processor 
WINZA Sprite Editor 

Typing Tutor-64 


C= 64 


Intro To Basic Pt1 

Intro To Basic Pt 2 

Easy Script Word Processor 

Gortek And The Microchips 

Attack Of The Mutant Camels 

Gridrunner 

Assembler 64 

Easy Calc 

Easy File 

Z-80 Cartridge 

Video Music Support 

All commodore 64 Cartridges 

now available 


A. ATARI 


HARDWARE 


Atari 800 Computer 48K 
with Basic 

Atari 400 Computer. 48K 

Atari 410 Program Recorder 

Atari 810 Disk Drive 

Atari Joystick per Pair 


CALL FOR ATARI 
SOFTWARE CATALOGUE 


40.00 
40.00 
100.00 
50.00 
24.95 
19.95 
100.00 
100.00 
100.00 
99.00 
50.00 


1225.00 
639.00 
139.00 
749.00 
36.00 


* bit — TRY TO BEAT ANY CURRENTLY ADVERTISED 


| KAYPRO 


KAYPRO il COMPUTER Including 
SBasic CPM Profit Plan. Perfect Calc. Perect 
Writer, Perfect Speller and Perfect Filer 

64K Memory 8 Monitor 200K per disk. fully 
portable PHONE FOR OUR VERY SPECIAL 
PRICE"! 


PRINTERS 


Brother HRI DaisyWheel 15” 1399.00 
CITOH 8510 80 Col Dot Matrix 995.00 
CITOH1550 132 Col DotMatrix 1350.00 
CITOH F1040 Daisy Wheel 15” 2295.00 
Star Printer Centronics Parallel ~ 595.00 


FREIGHT CHARGES 


Under 5KG — ADD $500 
5-10KG — ADD $750 
PRICES SUBJECT TO CHANGE 


NEWS DATELINE 


Vax 11-780 — and about a tenth of the 
price.” And he suggested a Unix like 
operating system would be available. 

But sources talk of a far bigger and 
more powerful system also due for 
release this year, possibly based on a 
version of National Semiconductor’s 
32-bit 16032 family. 

The network, S-Net, is available 
today, said Shiina, but only on Sord 
computers. 

It uses a central control box — 
either for 32 systems or a bigger one 
for 128 systems — working through an 
RS232 interface, and each computer 
on the network has to run software to 
drive it. 

But Sord does not propose to write 
this code for every other machine with 
an RS232. ‘‘We will help other manu- 
facturers write software,” said Shiina at 
the launch. 


AANM4»x AND 


Shuna (right): dropping hints about 32-bit. 


Apple-compatible 
calculator 


Into a world of imitation Apples that 
are all at least as big as the original, the 
German tape recorder king, Uher, has 
released a ‘compatible calculator’. 

The machine is called the PA-2 
(for pocket Apple 2) Kiwi, and it is 
compatible both at Applesoft and 
disket level, says the Uher computer 
subsidiary, Assman. 

Priced at Dm800 for a system 
with 8k of memory, plus a single half- 
height diskette (including interface) for 
Dm1,000, the system is obviously not a 
direct rival to the Apple. 

However it does allow software 
development “‘in the train or aeroplane”’ 
and once fitted with its maximum 32k 
of the sort of memory that uses only 
battery power (Cmos chips) could even 


Th 
IBM Personal 
Computer. 


We've made it 
a better tool 


t business! 


cee At ACI Computer Services, were more than just a shopfront. 
eT .. Ve dont just sell you the world’s most successful personal 
: ‘computer. We back it with business expertise that's rare in 


F the computer world. That’s because we currently provide 
Australia-wide data processing services for a list of nationally 
Be. KNOWN Companies. So our computer experts think in 
. ie OuUsiNess terms as well. 

It's a better tool for you because 

"we've taken the standard software range 
and supplemented it with the best available 

both locally and overseas. Plus, we offer 

" arange of screens, printers, disks and special 

| function boards to suit your business needs. 

You can use the IBM Personal Computer as a free- 
standing unit, as well as a terminal to access the wealth of 
information in our mainframe IBM data banks. 

Phone for an ACI Computer Services Representative to call 
on you with complete details. Or mail the coupon below. 
_ Leasing and credit facilities available. 


Computer Services 
Business is our base. 


To ACI Computer Services 
[_] Please send me full IBM PC hardware and software details. 


[| Please add my name to the distribution list for ‘Personal, 
the PC Newsletter. 
Tick as required. 


ements sud Asitpaccedea vadeasuatnaasycortonacianeatlons Gunso’ pee rumagts 
I eh St ee Ce Oe AT ig Came tle ae Aceon can Be 


me. Sydney: 57-59 Anzac Pde Kensington 2033. Phone 662 7011. Melbourne: 310 Ferntree Gully 
= Rd Nth Clayton 3168. Phone 544 8433. Brisbane: 7th floor 303 Coronation Dr Milton 4064. 
F Phone 3695877. Adelaide: 625 Port Rd West Croydon 5008. Phone 268 1933. Perth: 32 Kings 
F Park Rd West Perth 6005. Phone 321 2859. Canberra: City Mutual Bldg Hobart PI 2601. 


wee = Phone 47 0988 Meee a 
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be used for text preparation. 

The display is a miserable 16 char- 
acter LCD one, but it does scroll to the 
full 40 character Apple line. 

Languages available include Pascal, 
Pilot and Lisp as well as ‘Kiwi-Soft’ 
Basic. 

And the one thing it has over the 
Apple is a built-in clock “including a 
full stop-watch facility.” 


September debut for 
Sharp’s new MX700 
machine 


KZ 


MZ700 — comes with printer-plotter. 


Sharp showed several completely new 
machines, some of which even the stand 
staff (officially) knew nothing about. 
Sharp’s new home machine is 
the MZ700, which differs from al 
previous Sharp desk-tops in having no 
built-in screen. It does, however, include 


a printer-plotter with multi-coloured 
pens, in its Dm1,600 price. 

The real interest on the Sharp stand, 
however, was a machine called the Zl. 
This micro has incredibly brilliant 
colour graphics that can be mixed on 
screen with the output of a video 
player. 

“We have no information on this 
system,”’ the stand staff lied politely. 


Thermal printer for 
plain paper from 
Kyocera 


The cleverest product on the Kyocera 
stand was not its enormous, mouse- 
powered IBM-compatible network 
micro. It was a thermal printer for plain 
paper. 

The concept of a thermal printer 
normally implies special heat-sensitive 
paper, which is neither nice to feel, 
nor particularly cheap to buy. But since 
the print head is ‘solid state’ there are 
no moving parts like matrix needles 
either to wear out, or to slow the 
process down. 

Kyocera found a way round the 
dilemma very elegantly. It uses a thermal 
ribbon. 

The company is best known for its 
ceramics, including artifical hip joints, 
and its CB radios. Its first computer is a 


The Tasmania Media Centre’s RGB and Video Modification Kit allows you 
to convert any of the current range of Rank Arena domestic colour T.V.’s 


to perform all of the above functions. 


When converted with the Modific- 
ation Kit your T,V. receiver can switch from one function to another. 


These additional functions are gained without any detrimental effects on 
the unit’s original performance as a domestic T.V. receiver, 

The Modification Kit comes complete with instructions and all the materials 
necessary for installation (plus a lead to suit the B.B.C. Microcomputer). 


© Green screen monitor? 
© Portable colour T.V.? 


Tasmania Media Centre 
252 Argyle Street 
HOBART TAS 


ATTACH OFFICIAL ORDER IF NECESSARY 


PLEASE SUPPLY THE FOLLOWING: 7000 


copies of the R.G.B. and Video Modification Kit. 


Approximate price: $95. plus postage. Attached is our order number: 


Please deliver to this address: ———<—$—$—$_—_—.—___.—_____ 


a ee 
Signea: 


Position: 


SEND NO MONEY NOW. 


AN ACCOUNT WILL BE FORWARDED. 


very large-scale version of the IBM PC 
with the substantially more powerful 
iAPX 186 processor chip (sometimes 
known as the 80186). 

This central processor computer 
will not be sold under Kyocera’s brand 
name, but will be supplied to other 
system builders. 

With it, there is an 8088-based 
workstation with a single diskette 
which can link up in clusters of four or 
five to one of the central giants. And 
both the little and the big units have 
mouse-holes on their keyboards. 

As to price, the company insisted 
that it wouldn’t be able to control that, 
so it wasn’t prepared to give any indicat- 
ion — beyond saying that, of course, to 
compete with IBM, the end-user price 
would have to be very substantially 
lower than IBM’s. 


Kyocera: mousehole on keyboard. 


microcomputer with RGB output? 


LM Colour monitor for use with a 
© Colour monitor for use with a 


VCR or microcomputer with 
composite video output? 


A low cost way of switching 
quickly and easily to each 
function? 
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RGB and Video Modification Kit 


Only 
Pari 


The best computer won't produce the best results it the user 
doesn’t know the best way to use it. 


The IBM P.C. is probably the best personal computer 
available in Australia today — but even it won't give its best ear 
if the operator doesn’t have access to a full support facility. AE Re oncontiee 
Parity, being specialists in the IBM Personal Computer, ia aes 
provide the full support facility. Backed-up by more than — 
400 computer specialists throughout Australia, Parity 
provides a wide range of IBM specialist application and 
system software, plus all the training and support you'll 
need. Any other computer consultancy is second best. 


So which company should you contact to purchase your 
IBM Personal Computer? 


The only company which provides the personalised usage training and support services 
needed to ensure its best performance. 


Only Parity 
If you want the best results, call 


PARITY 


ARR 


106 Walker Street, North Sydney. 929 0900 
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IN SEARCH OF 


PERFECTION... 


Peter Rodwell continues his quest for the definitive micro operating system 


Microcomputer operating systems are fast 
becoming something of an obsession with 
me. The whole point of microcomputers is 
that they are cheap enough to allow 
everyone access to computing power, 
especially people with no previous formal 
computing knowledge or experience. In 
particular, the busy businessman can, in 
theory, buy a low-cost machine which will 
help him to become more effective and effi- 
cient in his work. All he wants to do is to 
take the thing out of its box, plug it in and 
get down to work. 

In the present state of things, he can’t do 
this. When he switches on the computer, 
the first thing he comes across is the operat- 
ing system — and that’s where the trouble 
starts. To date the only operating system I 
have seen which even approaches a reason- 
able degree of user-friendliness is that of 
Apple’s new Lisa. It’s not perfect but it has 
gone much further along that road than any 
others and shows that Apple at least has a 
reasonable conception of the requirements 
of the average business user. Of course the 
whole effect is quite ruined by its ludic- 
rously high price — about twice what it 
should be and high enough to prevent it tak- 
ing off at the mass-market level which the 
microcomputer industry is all about. 

Meanwhile the rest of the world has to 
make do with what it’s given and for many 
business users this has usually meant 
CP/M and its derivatives. But the rise of the 
16-bit micro has opened the door to new 
operating systems. These processors have 
both the power and the memory capacity to 
use more sophisticated operating systems 
— ones which are designed to make things 
easy for the user rather than for the pro- 
grammer who wrote them. So far, the two 
major operating systems to emerge for 16- 
bit computers have been CP/M-86 from 
Digital Research and MS-DOS from 
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Microsoft. I reviewed and compared these 
two operating systems in last November’s 
APC. At that time both systems were in 
their first versions and many facilities 
which had been promised were not avail- 
able, such as the ‘help’ facility for 
CP/M-86. Both operating systems bore 
depressing similarities to the original 
CP/M (now called CP/M-80) and there- 
fore didn’t really represent much of an 
advance towards an operating system fit to 
be placed before the raw end user. 
Recently, however, I was shown a pre- 
release version of MS-DOS 2, Microsoft’s 
newly upgraded version of its operating 
system. And a rather strange mix it turns 
out to be: like the legendary curate’s egg, it 
has some good (ie, user-friendly) parts but 
the whole system has been steered in what I 
consider to be a rather dubious direction. 
When MS-DOS first appeared it was 
widely rumoured that, although it looked 
and behaved very much like CP/M, it was 
internally a Unix-like system. Unix is a 
minicomputer operating system designed to 


ROOT 


make life easier for the programmer. As a 
software development environment it’s 
very good and has masses of sophisticated 
features. But it was designed to be used by 
computer professionals and_ therefore 
requires that its users be familiar with 
various computing concepts and terms. 
This in turn means that it is quite unsuitable 
for the computer-naive user who has 
neither the time nor the inclination to get his 
head round computer science. I was there- 
fore rather disappointed to find that MS- 
DOS 2 had been given a much more 
Unix-like feel to it; when I compared 
CP/M-86 and MS-DOS previously, I felt 
that Microsoft’s product was definitely the 
better of the two as regards its user image. 
Certainly Digital Research appeared not to 
have made any efforts at all in that direc- 
tion. The new MS-DOS retains all the fea- 
tures of Version | but a whole host of new 
facilities have been added. It is still better 
than CP/M-86 as regards its user image 
and ease of use for basic operations but the 
new features are something else. 


be. Gkiigeen 


USERS 


JOE SUE 


GAMES BIN 


TEXT.TXT 


ACCOUNTS PROGRAMS 


MARY 
TEXT -IXT. 


FORMS 


Fig 1 The hierarchical directory structure. The root directory contains direc- 
tories of programs and files called GAMES, BIN, ACCOUNTS 

and PROGRAMS, plus a directory called USERS. USERS in turn contains 
directories called JOE, SUE and MARY. Both SUE and MARY have sub- 

directories called TEXT. TXT and SUE also has one called FORMS. 


NEW FEATURES 


The major addition is the provision of a 
‘hierarchical directory’ system. This is 
jargon for a system which allows the user to 
group files together on a disk, give the group 
a name and perform various operations — 
list the directory or move files, for example 
— uSing just the group name. But it’s a little 
more complicated than this. The directory 
system works in a tree-structured fashion, 
illustrated in Figure 1. The system starts 
with a ‘root’ directory which might, for 
example, contain major program files. You 
can then proceed to create subdirectories, 
each containing in turn a list of programs or 
data files. And these in turn can contain the 
names of sub-sub-directories. . . and so 
on. 

Having moved down the tree to a par- 
ticular directory, you can perform tasks on 
files in other directories using a pathname. 
As an example, suppose you are in a direc- 
tory called PETER which contains a direc- 
tory called FRED which in turn contains a 
text file called LETTER.TXT on which 
you wish to work. You would define the 
path leading to this as PETER/FRED/ 
LETTER. TXT. 

Defining pathnames is rather complex 
(lack of space prevents me from going into 
the gory details in full here) and really 
needs the user to maintain a sort of mental 
map of the disk’s directory in his/her head if 
anything other than the simplest paths 
are required. 

The advantage of all this may not be 
immediately obvious, especially when you 
see how you have to specify which direc- 
tory you want to work on or move to. In fact 
on an ordinary, single-user floppy disk sys- 
tem it’s more of an unnecessary frill which, 
I suspect, most users will ignore. It comes 
into its own, however, on a hard disk sys- 
tem where, as things stand at the moment, 
asking for a directory listing can result in 
dozens of file names whizzing up the screen 
at a fair old rate of knots. It’s also useful on 
multi-user systems, where every user can 
have his or her own directory — but as I’ve 
so often said in the past, multi-user micro 
systems are pretty pointless. 

It’s perfectly possible for a user to work 
with MS-DOS 2 without ever bothering 
with the hierachical directory structure and 
I suspect that this is exactly what most end 
users will do. For the moment you start to 
use such a feature, you need to understand 
fully how it works and that, frankly, is 
something which many business users will 
simply not want to take the time to do. 

Likewise, the ‘pipe’ facility may con- 
found many first-time users to the point at 
which they may never use it. Pipes allow 
you to automatically use the output of one 
program as the input of another. A prime 
example is the SORT utility which comes 
with MS-DOS 2. As asimple example, you 
could ask for a directory listing and use 


Command 
BREAK 


CAT 
CHDIR 


CHKDSK 
CIPHER 


CLS 
COPY 


CTTY 


DATE 


DEL 
DIR 


DISKCOPY 


ECHO 


EXIT 
FIND 


FOR 
FORMAT 


GOTO 
IF 
LOCATE 


MKDIR 
MORE 


PATH 
PAUSE 
PRINT 


PROMPT 
RECOVER 


Type 
I 


tm mH 


be 


pron panes 


Purpose 

Turns on or off the facility for aborting a program 
by typing Control-C 

Sorts and formats a disk directory 

Changes the current directory in which you’re work- 
ing to another 

Displays and optionally fixes inconsistency in a 
specified directory 

Encrypts and decrypts a text file, using a user- 
specified keyword 

Clears the screen 

Copies one or more files from one disk to another, 
renaming them if required 

Allows you to change the device used for input and 
output 

Displays and allows you to alter/set the current 
date. The date and time are automatically included 
in directory entries. 

Deletes specified files from a disk or directory 
Displays the files in the current directory if used 
alone or in another directory if used with a 
pathname 

Copies the entire contents from one disk to another, 
over-writing anything on the destination disk 
Normally the commands in a batch file are dis- 
played on the screen as they are executed, but this 
can be suppressed using this command 

Exits the command processor of MS-DOS and returns 
to the previous level, if one exists 

Searches for a specified text string within a text file 
or files 

Used in batch files to allow loops to be set up 
Formats the disk in a specified drive and optionally 
puts a copy of the operating system onto it 

Yes, means just what it says; one of the powerful 
batch file commands 

Conditional statement used in batch files 

Turns *.EXE’ (executable) files into binary format, 
giving faster-running programs and saving disk 
space 

Creates a new directory 

Sends output to the terminal a screenful at a time 
and waits for the user to hit return before displaying 
the next screen 

Sets up a command path 

Suspends the execution of a batch file 

Prints a text file on the printer while you are per- 
forming another operation 

Changes the MS-DOS command prompt 

Allows you to recover at least part of a file or disk 
containing bad sectors 

Allows you to add comments to a batch file which 
are displayed during execution 

Renames a file 

Removes an empty directory from a directory 
structure 

A rather esoteric one, this, which allows you to set 
up one text string as equal to another for use in 
some applications programs 

Allows more than 10 parameters to be passed to a 
batch file 

Sorts a file alphabetically or numerically 

Transfers the operating system (which actually con- 
sists of several files) from one disk to another 
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EXCITING COMPUTER 


At Last... 
Something Different 


The problem with computer A 
is that it looks a lot like 


computer B, computer C and computer D. 


Now DIGITEX has 

come up with something 

different, and next month 

Xacom is going to release the 

most original, most innovative, most 
exciting under $4000 business computer 
the industry has seen in years. 


We’re going to create a NEW revolution. 


We’re Looking For 

Top Dealers 

If your dealership can handle 

this once-in-a-lifetime opportunity, 
call us today. 
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IC DIGITEX — areal winner 


I Displays and allows you to alter/set the time; like 
the date, this is added to directory entries 
Displays the contents of a text file on the screen 
Shows the operating system version number 


I 

I 

I Turns on/off the disk write verify facility. 

I Displays the disk volume number, if there is one 


Fig 2 MS-DOS 2 commands 


SORT to sort it into alphabetical order and 
put the result into a text file called LIST 
with the command DIR: SORT >LIST. 
The ‘:’ denotes a pipe which carries the out- 
put of the first command or program to the 
input of the next one; ‘>’ redirects the out- 
put of a program, in this case to the file 
LIST. Using ‘>>’ rather than ‘>’ would 
append the output to the end of LIST. 

SORT is one of a series of features called 
‘filters’ which can be fed with the output of a 
command or program. Other filters are 
CIPHER, which encrypts/decrypts a text 
file, FIND, which will find a text string 
within a file and MORE, which will display 
text output on the screen a screenful at a 
time and wait while you read it. 

Pipes are, I feel, easier for the computer 
novice to understand than the directory 
structure but again my hunch is that many 
users won't bother too much with them. 
Business computing is moving rapidly to 
the stage-where a computer — to the user — 
ceases to be a computer and becomes a 
piece of office equipment to be regarded in 
the same light as, say, a typewriter or a 
photocopier; it will be purchased and used 
with the same attitude as are these pieces of 
equipment. The trend demands that sup- 
pliers sell machines which are ready to per- 
form the desired tasks in response to very 
simple, easy-to-understand commands. 
Fortunately, MS-DOS 2 contains excel- 
lent facilities to allow the supplier to set up 
all operations with batch commands. 

A batch command is, simply, a text file 
containing a list of commands. The file 
name must end with‘. BAT’ and is activated 
simply by typing its name as though it were 
a program. There’s no equivalent of 
CP/M’s SUBMIT program, which pro- 
vides a batch facility but requires you to 
type SUBMIT ERIC to activate the batch 
file ERIC. 

One batch file name is reserved for spe- 
cial use: AUTOEXEC.BAT. Any file with 
this name will automatically start to be 

executed when the system is turned on or 
reset, allowing a ‘turnkey’ system to be 
established which will automatically start 
running without any commands being 
typed in by the user at all. As an example, a 
file called NEWDISK.BAT could be 
created containing the following: 
FORMAT B: 

DIR B: 

This would be activated by typing 
‘NEWDISK’ and would format a blank 
disk in drive B and display its directory. 


Up to 10 parameters can be passed to a 
batch file to allow you to use one batch file 
to perform several tasks. Our previous 
example could be re-written 
FORMAT %l: 
DIR %1: 
and activated by typing NEWDISK A or 
NEWDISK B, depending on which drive 
contained the blank disk; the *%1’ would 
then automatically be replaced with ‘A’ or 
‘B’ throughout the batch file. 

A number of other new commands have 
been added to MS-DOS and I have listed 
all commands — old and new — in Figure 


2. Some of these commands are internal, ie 
they are built into the operating system and 
are activated immediately you type in their 
names, while others are external and take 
the form of separate programs residing 
on disk. 

This is really a brief overview of MS- 
DOS 2 based on a morning spent watching 
it being put through its paces. Obviously the 
first machine to benefit from it will be the 
IBM _ Personal Computer and _ other 
machines are expected to follow soon. 
Without wishing to boast, I’m writing this 
just before setting out to California for the 
West Coast Faire and visits to a number of 
companies, including Digital Research and 
Sirius, where, with luck and/or persuasion, I 
might be able to see and even pick up Sirius 
versions of both MS-DOS 2. and 
Concurrent CP/M-86, thereby getting more 
first-hand experience of using both in my 
continuing search for the perfect operating 
system. I don't think that either will fit this 
description but we're getting closer and I'll 


keep you posted. END 
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‘BUSINESS MANAGER’ 


COMPLETE ACCOUNTING PACKAGE 
FOR ALL CPM/CPM86 MICROS 


THIS AUSTRALIAN DEVELOPED PACKAGE INCLUDES: 


* Accounts Payable 
* Stock Control 
* General Ledger 


* Accounts Receivable 
* Invoicing 


ALL FULLY INTEGRATED 
COMPREHENSIVE MANUAL 


DEALER ENQUIRIES WELCOME 


ALSO AVAILABLE 
* REAL ESTATE SYSTEM 
* SERVICE STATION SYSTEM 


* DISK CATALOGUING 
PROGRAM 


* OTHER CPM SOFTWARE 


A&M Computer Solutions 


353 BURWOOD ROAD, HAWTHORN 3122 
Telephone: (03) 818 0595 
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Powerful CP/M Software 


Now only $49.95 each! 


NEVADA 


PILOT 


QO Perfect for industrial training, office training, drill and testing, 
virtually all programmed instruction, word puzzle games, and data 
entry facilitated by prompts. 

1 What’s more, John Starkweather, Ph.D., the inventor of the 
PILOT language, has added many new features to Nevada PILOT. 
There are commands to drive optional equipment such as Video 
Tape Recorders and Voice Response Units. There's a built-in 
screen text editor and much more. 

© Meets all PILOT-73 standards for full compatibility with older 
versions. 

O You get a diskette, 114-page manual and ten useful sample 
programs. 


NEVADA 


OBOL 


When we intboduced Nevada COBOL three years ago, it was 
loaded with innovations. Today’s Edition 2 is even better! For 
example: 

0 It’s 4 to 20 times faster than any other micro COBOL according 
to an independent study*. What's more, it’s easier to use. 

QO Extremely Compact. You can compile and execute up to 2500 
Statements in 32K RAM, 4000 statements in 48K, etc. 

0 It’s based upon the ANSI-74 standards with level 2 features 
such as compound conditionals and full CALL CANCEL. 

OQ You get a diskette, 153-page manual with lots of examples and 


NEVADA COBOL 


APPLICATIONS 
$49.95 


e Budget @ Cobol Pre-Processor 
e@ Mailing list ¢ Personal finance 
Four major programs on disk 
which both illustrate the language 
and provide useful applications. 


16 complete COBOL source code programs. BEST OF 
NEVADA phages CP/MUG! 
$49.95 


EDIT 


0 Acharacter-oriented full-screen video display text editor 
designed specifically to create COBOL, BASIC and FORTRAN 
programs. 

O Completely customizable tab stops, default file type, keyboard 
layout and CRT by menu selection. 

O The diskette comes with an easy to read manual. 


FORTRAN 


O IF...THEN...ELSE constructs. 

O COPY statement. 

O Avery nice TRACE style debugging. 

O 150 English language error messages. 

O You get a diskette, 174 pages of Documentation and five 
sample programs. 


A collection of some of the 
most useful programs from our 
vast library of CP/M Users’ 
Group Software, compiled and 
documented for end users by 
Archives’ Staff. A real bargain. 


& B a 
a 
1 6- B | t S pec } a j E sts m@ We handle a wide range of 16-Bit Software for CP/M-86 machines, including the IBM-PC. 


We have CP/M-86 for the PC, or Concurrent CP/M-86 for multi-tasking, as well as 16-Bit versions of market leaders such as dBASE Il, Supercaic, 


WordStar and so on. 


New: Version 1.5 


$180 


(Updates $35) 


Available Ex-Stock 


All Available In 
These Formats: 


Apple @ North Star Double Density (Horizon & Advantage) 
@ Micropolis Mod Ii Quad Density 16-sector (Sorcerer, 
Vector, etc.) ¢ Osborne e Kaypro® Xeroxe IBM PC 

e ICLPCe Televideo e ABC @ Heath Single Density 

@ Oki if-800 e@ HP 87 and 125 e DEC VT-180 and new 
Personal Computers @ Otrona Attache e Wangwriter 

© Novel 2010 e Sanyo MBC1000 @ Morrow 
Micro-Decision ¢ NEC PC8001 @ Microbee @ Toshiba 
e Wordplex 


NOW A MANUFACTURING 
DISTRIBUTOR FOR 


DIGITAL RESEARCH 


We handle the full range of 
8 and 16-Bit languages. 
and productivity tools. 


Attractive Dealer 
Pricing Available. 


IBM Single Densi 
(the inivercal eda SEND FOR OUR LATEST PRICE LIST 


PRICES SND SPECIFICATIONS ARE SUBJECT 


TO CHANGE WITHOUT NOTICE 


Computer Services Brisbane 


P.O. Box 13, 23 Wagner Road, Clayfield, Qid 4011 (07) 262-2911 
Telex 44187 ARCHIV 
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RELIABLE CODE 


MAKE YOUR MICRO WORK 


Ric Wickham gives some pro-standard programming tips. 


Iam asystems programmer by profession. I 
have a part-share in a System 80 which I 
use in my spare time to run astronomical 
simulations and, of course, games. My 
applications tend to need large volumes of 
fast code. In this context, ‘large’ means I 
need a shoehorn to get it into the 16k 
machine and ‘fast’ rules out the Basic inter- 
preter. Since I only have the machine part- 
time I can spend a lot of time on design and 
coding; but when I have the machine I want 
to run programs, not debug them. 

This has led me to a standard program- 
ming style and environment which has 
significantly improved the reliability of my 
programs, though at a slight cost in perfor- 
mance. The style is modular, heavily beset 
with conventions (mostly enforced by a 
macrogenerator) and compact. The ideas 
involved are not original, though I believe 
this is the first time they have been applied 
to micros. They come from a number of 
sources, notably the GIER Algol compiler 
of the early sixties. 


Reliability 


How do we ensure reliability? Firstly, by 
ensuring that all common programming 
errors are detected. 

The Z80 code is very bad for this. The 
only hardware check is for ‘overflow’ which 
doesn’t usually mean quite what I expect! 
Data and control stacks are muddled with 
no established protocol to sort them out so 
an extra PUSH or POP instruction can 
cause the next Return to transfer control to 
a data address; and jumping to address M# (a 
typical result of leaving out a module in a 
multi-module program) resets the machine. 

All the checks must be coded in so I use 
the macrogenerator. I have standard sub- 
scription macros which check bounds; a 
macro for calling a procedure in another 
module which checks that it’s there; and 
standard multiply and divide procedures 
which check overflow. (So far, overflows on 
addition and subtraction haven't hurt!) 

Secondly, by ensuring that all detected 
errors are reported adequately. Again, the 
Z80 code is unhelpful. State-of-the-art on 


large machines (and some small ones) is a 
stack print giving the names of all pro- 
cedures entered with the current values of 
parameter variables but this implies a con- 
siderable set of conventions. To be able to 
make such a report, the error-handling 
routine must always be able to find out the 
state the machine was in when the error 
occurred; this implies that the control stack 
must always be ina ‘clean’ state, even when 
processing an error (such as calling a miss- 
ing procedure) which occurs halfway 
through updating the control stack. 

Then, never lose control. In this context, 
‘losing control’ is when the machine jumps 
to arandom address. The best run-time sys- 
tem in the world is useless unless you are 
actually obeying it! Related to this is 
another point: if your program loops it 
should be possible to regain control without 
resetting the machine (if possible, without 
losing the state of the control stack). 


What can we 
trade? 


Nothing’s free. I can do without some per- 
formance — although Basic is too slow, I 
don’t need the ultimate in machine-code 
performance. I don’t mind having to run all 
my programs through a macrogenerator 
before I assemble them. In fact, I welcome 
it since I can unload a lot of book-keeping 
onto the machine. Again I really don’t care 
if no-one else can use my routines (or even 
read my files!). I have a fairly large set of 
routines in my run-time system, about 2k. 
I find this no disadvantage: for small pro- 
grams I don’t mind using the space and my 
large applications are so similar that I need 
most of the package anyway. 


Consider the 
fragments 


Any program is built up of short sequences 
of instructions to perform simple opera- 
tions — for instance loading a variable, 
adding a constant, calling a procedure, 


loading a formal parameter (within a 
routine), identifying an actual parameter 
(before calling a routine), and so on. 

In fact, the operations I’ve just listed are 
among the most common fragments and 
their implementation matters more to a 
coding standard than anything else. Get 
these right and your machine will love you; 
get them wrong and your programs will 
always be bulky and/or slow and/or just 
plain unfriendly! 

Consider loading a value. If the value is 
in a fixed place say at ‘addr’, the load only 
needs one instruction,eg, 

LD HL,(ADDR) 

whereas if the value is on the stack, ‘addr’ 
bytes above the stack pointer (as is typical 
for programs with recursive procedures or 
dynamic space allocation) you need 

LD IX,SP 

LD L,1X+ADDR) 

LD H,JX+ADDR+1) 

which is not just more instructions; the 
instructions themselves are longer. Moral: 
don’t keep things on stacks! 

In fact, the Z80 code is very heavily 
biased towards fixed places for things. 
Given this, it makes sense to pass para- 
meters to procedures by address: the 
addresses of things are constant and so can 
be permanently assembled into the pro- 
gram, so that the caller of the routine 
doesn’t need to have any code to pass a 
parameter. This reduces the size of a call at 
the expense of a slight increase in the code 
required to access the parameter from 
inside the procedure. This must be the right 
way round since there’s usually more than 
one call per procedure: so we optimise 
the calls. 


The solution 


Having covered the background, the solu- 
tion is fairly straightforward. 

1. All variables are statically allocated. 
Addresses are therefore fixed by the 
assembler. (Actually, they're fixed by my 
loader but that’s a different story!) 

2. All procedure calls are indirect. Calls to 
procedures in the run-time system, for 
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instance the multiply routine, are all made 
by a CALL to fixed addresses containing 
jump instructions; I can therefore replace 
bits of the system, or move them around, 
without needing to change any programs 
that use it. Calls to ‘user’ procedures, that 
is, those in other modules of the same pro- 
gram, specify a‘ procedure number’ to a call 
on the Base. There is a vector of indirect 
addresses indexed by procedure number, 
this vector is used by an indirect-call pro- 
cedure in the Base to find the procedure the 
application is actually trying to call. The 
vector is called GVEC and is in a fixed 
place, so application modules can have 
GVEC initialisations compiled in. 

3. Parameters are passed to Base pro- 
cedures in registers in a more or less ad-hoc 
fashion. All these procedures are wrapped 
in macros which remember which registers 
to put things in, and the values of the 
indirect addresses. 

4. Parameters are passed to application 
procedures by address. Since these addresses 
are constant, an appropriate number of 
pointers are assembled in-line in the code 
following the call. The procedure using the 
parameter value can read the addresses 
from a fixed area in the procedure header: it 
is the responsibility of the Base indirect call 
procedure to check that the right number of 
addresses have been supplied and copy 
them to the parameter area of the called 
procedure. 

5. Since, from the point of view of the 
called routine, the parameter pointers are at 
fixed addresses, recursion is not possible. 
The procedure header therefore contains 
an ‘entered’ flag which is inspected by Base 
during the call to prevent recursive calls. 
6. In order to keep the control stack 
‘clean’, there must be no temporary vari- 
ables on it while a call is in progress. This 
limits the scope of temporary variables to a 
single expression, which I regard as a good 
thing, since experience suggests that I 
can’t remember what I’ve got on stack 
much past a dozen instructions! 


Implementation 


Base comes in three parts. One interprets 
command letters typed by the operator. 
This allows him to request that a module be 
loaded, a program run, stopped, dumped, 
restarted, and so forth. The second part is a 
set of diagnostic routines which print the 
current state of the program to the monitor 
screen. The third is a set of service routines. 
Some are completely general and can be 
called either from the application or from 
other parts of Base: for example, there’s a 
routine to turn an integer into the string 
which represents it; and another to print the 
resulting string. The others can be called 
only from the application, because they 
may switch stacks from the user stack (for 
instance, if they have to report errors). 
All Base routines are called indirectly in 
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an ad-hoc fashion. This is supportable 
because all Base routines are trivial, 
designed to perform a single closely- 
specified function: the specification isn’t 
going to change and (because the routines 
are indirectly-addressed) the address of the 
routine isn’t either. Incidentally, one reason 
all Base routines are so simple and well- 
specified is that I had to prove they work by 
inspection because I can’t use Base to test 
them. This is good discipline if you can 
stand it! 

Application routines are called via an 
indirect procedure ICALL. ICALL is 
called by a restart instruction (RST 56, 
which happens to be spare on a non-disk 
Genie). It could be called by an ordinary 
CALL instruction but the restart is smaller. 
The restart is followed by a byte containing 
the procedure number; this is followed by a 
byte containing the number of bytes of 
parameters supplied on this call. The 
parameters then follow, in the form of 
pointers. 

Thus, to print a string at MSG with pro- 
cedure number PRINT: 

RST 56 

DEFB PRINT 

DEFB 2 ; A pointer is two bytes 
ADDR MSG ;; Address of the string. 

Its worth noting, in passing. that this 
sequence occupies five bytes; the standard 
way of printing a string on the System 80 
1S 
LD HL,MSG 
CALL 28A7H 
which Is six bytes. 

The target routine has a header which 
starts with a recursion flag, then contains a 
byte giving the number of bytes of para- 
meters expected, space for the parameters, 
a byte containing the length of the name of 
the procedure, the name, then the code. The 
indirect procedure address points to the 
start of the header. The procedure name 
must contain a zero byte so a parameterless 
procedure with a zero-length name carries a 
standard overhead of four bytes. 

As an example, the header for the 
PRINT procedure above could be as in 
Fig 1. 

The recursion flag is -1 initially so that 
ICALL can say 

INC (HL) 

JR NZ, fault 


EQU * 


ORG GVEC+PRINT+PRINT 


ADDR PRINTX 
ORG PRINTX 
DEFB 255 

DEFB 2 

DEFS 2 

DEFB 6 

DEFM ‘PRINT 
DEFB 0 


rather than messing about loading the flag 
and comparing it. 

Each procedure call results in three 
words on stack. First is the return address 
to the next byte after the supplied para- 
meters in the call. Next is the address of the 
called routine: PRINTX in the given exam- 
ple. Finally, since ICALL calls the target 
procedure, there is on-stack a return address 
in the middle of ICALL. This is so that the 
target procedure can return simply by say- 
ing RTN, which will drop it into ICALL 
again at a suitable place to interpret the pro- 
cedure return. This place is actually called 
IRTN. 

The sequence of events around a call is 
therefore: 

— calling procedure calls ICALL 
— ICALL calls called procedure 
— called procedure returns to IRTN 
— IRIN returns to calling procedure. 


How the 
procedures work 


Base initialises GVEC to all zeros: there- 
fore, if you try to call a routine you haven’t 
loaded, its address will be @ and ICALL 
can reject the call. There is almost no 
other initialisation. 
ICALL is the most complex procedure. It 
and IRTN work in nine major steps: 
l. Access GVEC to find where the target 
procedure is; report an error if it isn’t 
loaded. 
2. Increment the recursion flag of the 
target procedure and report an error if it 
doesn’t become 0. 
3. Compare the number of parameters sup- 
plied in the call with the number expected 
by the target procedure; report an error if 
they’re not equal. 
4. If any parameters are supplied, copy 
them to the target procedure header. This is 
a Single-instruction block move, of course. 
5. Stack a pointer to the called pro- 
cedure. 
6. Call the first instruction of the called 
procedure. 

When the procedure executes a RIN 
instruction, IRTN will 
7. Unstack the procedure pointer. 
8. Use the unstacked value to decrement 
the recursion flag. 


; Declare a local label as ‘here’. 

; put the address of this routine into 

; the indirect call vector. 

; and continue to generate the routine 
; Recursion flag. 

; 2 bytes of parameters. 

; 2 bytes space for parameter. 

; length of name of routine. 

; the name itself. . 

; .. terminated by zero. 


; The actual code for the procedure starts here; for instance 


LD HL, STRING) 


Fig 1 


; to load the address of the 
parameter. 


THE AMAZING CROMEMCO ClOsp 


PERSONAL COMPUTER 


Includes: 


* C10 with 64K RAM — 12” 
Green Display 
* 390K Disk Drive 
* CKBA Keyboard 


And $1800 worth of Software 
comprising: 


CDOS/CPM* compatible operating 
system 

Writemaster Word Processing — 

includes mail merge 

Planmaster Financial Spread Sheet 
Moneymaster 

32K Structured BASIC 

Chess 


** SPECIAL OFFER FOR VICTORIAN BUYERS 
— A pack of 10 BASF Diskettes 


mc Cromemeco 


computers 


* CP/M is a registered trademark of Digital Research 


_.vailable Ex-Stock for $2549 ...., 


from 


KINETIC SYSTEMS PTY. LTD. 
357 Nicholson Street, Carlton North, | 
Victoria 3054 

Telephone: (03) 347 7326 


in NSW 

MINICOMP SOFTWARE & EDUCATIONAL P/L 
378 Forest Road, Hurstville, NSW 
Telephone: (02) 570 7233 


KINETIC SYSTEMS also supply a full 
range of Business Management Packages 
including ACCOUNTS RECEIVABLE, ACCOUNTS 
PAYABLE, STOCK CONTROL, GENERAL LEDGER 
AND PAYROLL. 
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RELIABLE CODE 


9. Return to the original caller. 

As an added bonus, both ICALL and 
IRTN inspect a flag in a fixed place and, if 
it is non-zero, print the name of the pro- 
cedure being entered or from which control 
is returning. 

The other interesting procedure is the 
dumper. This routine simply runs up the 
stack in three-word groups; for each pro- 
cedure entered it prints the address of the 
caller (the original return address), plus the 
name of the procedure (from the string in 
the procedure header, which it finds from 
the stacked procedure pointer). It could 
also print the values of the supplied 
parameters, though my present version 
doesn’t. If I ever need to implement that I'll 
extend the ‘name’ field in the procedure 
header to include a specification of the type 
of each parameter (word,byte,vector of 
byte, so forth). This is possible because the 
name is terminated by a zero byte and the 
total length of the field is supplied explicitly; 
so the supplied length can be longer than 
required for the name. 


Frills 


As I mentioned above, it is possible to set a 
flag in a known place, either by command to 
the interpreter or from within the applica- 
tion, which will cause ICAI] and IRTn to 
print the name of the procedure being 
entered or left. 

Not so much a frill, more a necessity is 
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‘unwind’. Obviously, if you run a program 
and it fails, it will leave recursion flags set 
on a number of procedures, including the 
main program. Any attempt to re-run the 
program will therefore fail. Unwind is a 
procedure which can be called by an inter- 
preter command to run up the stack unset- 
ting the recursion markers of all the 
procedures that it finds. One day I'll get 
around to making the RUN command do it 
automatically when required; for the moment 
I invoke it manually. 

Many of the routines in Base which can 
only be called from an application call a 
‘coordination’ routine. (The term ‘coor- 
dination’ was coined for a routine in the 


George operating system that performs 
the timeslice function). This routine looks 
to see if the ‘Break’ key is being pressed; if 
so, it suspends the program. This is 
extremely useful for breaking into loops. 
The coordinator is called by ICALL and 
IRTN, by the multiply and divide routines, 
subscript calculation and indirect fetch. 
Between that lot, it’s quite hard to acciden- 
tally write an endless loop that the Break 
key won't get you out of; but, for the 
pathologically loop-happy (me!) I also 
have a set of loop-construction macros 
covering all the normal forms of loop which 
call the coordinator directly. 

If you really must have recursion (for 
instance for Pascal programs) you can 
achieve it at high efficiency by putting local 
variables in the parameter area (with their 


own length byte!) and copying the para- 
meter area ‘somewhere else’ (to an aux- 
iliary stack, which could be interleaved 
with the control stack) if the recursion flag 
becomes non-zero when you increment it. 
On the first entry, when the flag be- 
comes non-zero, the area contains rubbish. 
Of course you have to reinstate these old 
values when you leave the procedure. 

Note that ali variables remain statically 
allocated. (This implies that you can’t have 
dynamic arrays.) 

Note also that the copy of any given vari- 
able in a recursive nest which is ‘visible’ 
according to the Algol and Pascal scope 
rules is the statically allocated copy: the 
stacked copies are all invisible anyway. 
You don’t need what an Algol implementor 
would call a ‘Display Vector’ to find things. 
(This is not strictly true of certain pro- 
cedures which are passed out of their 
declaration scope as parametric procedures 
to other procedures: you can’t implement 
Algol ‘call by name’ like this.) 

Note, finally, that by the time you have 
the extra code to administer the auxiliary 
stack and the rather general version of 
UNWIND required to be able to cope with 
a jump out of a procedure, you haven’t 
much space for program in 16k! For my 
applications, recursion is too much of an 
overhead. 

By a little planning it’s possible to pro- 
vide an environment on TRS-80 style 
machines that allows sensible detection 
and reporting of programming errors while 
maintaining high space-efficiency and reason- 
able speed. 


NOW AVAILABLE COMMODORE 64, 1541 DISK DRIVE 
1525 PRINTER, EASYSCRIPT, BOX DISKETTES + PAPER 


only $1995.00 


WE HAVE THE LARGEST RANGE OF SOFTWARE FOR THE VIC 20 + COMMODORE 64 
Shop C4, M.L.C. Centre Martin Place Sydney. 235-2971 


NEC APC 


by Steve Save 


The NEC APC has been available in Australia for nearly a year now. It 
is an interesting point of time to write a review on a piece of hardware in 
as much as there can be no promises of things to come — the product is 
finished and is being marketed exactly as has been presented for 
reviewing. The review machine was the middle of the range twin floppy 
monochrome model. By all accounts a very standard configuration 
until itis examined more closely. The designers obviously had in mind 
a machine that was going to be used as a “general purpose’ office tool 
that wouldn't object to a high volume of throughput and retain the 
reserves that may be required in the future. Outlined below is a brief 
synopsis of the review system and an outline of some of the other 
options available. 


Range 


There are three available configurations in the current range. The base 
model comes with a green screen, 128k of memory and a single disk 
drive. The next model is identical except for an additional disk drive. 
The top model is a further upgrade on the original design with the 
addition of a further 128k of memory and colour graphics screen. Of 
the three models the monochrome twin floppy model is by far the most 
practical and hence the most popular. For the sake of expediency I will 
concentrate on this model with a brief description of the differences 
later. The basic components of all three models are the same so the 
comments are pertinent except for the differences already 
mentioned. 


Keyboard 


The keyboard on the APC is so versatile in itself that it bears a detailed 
examination. The physical characteristics of the keyboard, are not out- 
standing and by comparison to, say, the DEC keyboard is dated. This is 
due to its size mostly. For such a recent entry to the market I would 
have expected a more slimline design. It appears that the designers 
were not overly pressured by current fashions — which when all said 
and done really amounts to nothing anyway. As a work tool the 
appearance has little or no relevance — only its useability, In this 
respect the APC keyboard has more features than could be possibly 
needed. It has a standard QWERTY type keyboard with a numeric 
keypad. Within the numeric keypad there are several additional 
control keys for cursor positioning. Along the top of the keyboard are a 
further 22 user definable keys which when used in conjunction with the 
super-shift feature allow a total of 44 functions to be assigned to a 
single key stroke. Personally I cannot think of 44 functions that I would 
wish to assign. There are two graphics mode keys which act as super- 
shift changing the values of all keys. As standard the APC has a 224 
character set with the capacity to accept a further 256 user defined 
characters. Each of the characters is made up by an 8 by 19 dot matrix 
which allows for a vast amount of scope in character composition. 


Screen 


The green phosphor screen as supplied with the evaluation unit was of 
an extremely high quality. It is, of course, manufactured by NEC. Itisa 
30cm screen with a resolution of 640 pixels by 475. This makes it a very 
readable display which is important if the machine is going to be used 
daily for prolonged periods. Basically, the higher resolution the less 
your eyes are strained. As mentioned earlier, there is a total of 480 
different characters which may be displayed on the screen. Once again. 
due to the quality of the display, they are all quite clear and legible, 
including the graphics characters. The display format is the standard 
24 lines by 80 characters with an additional status line. This is the first 
machine I have seen with the status line at the top of the screen. 
Initially I paid no attention to this feature and it wasn't until I was using 
the unit as a work tool that I noticed that it was by far a better way of 
presenting the status line. It leaves the screen uncluttered and easy to 


read — another point that leans towards the practicality of the overall 
design. 


Disks 


The disk drives on the APC are an 8 inch slimline design. They are 
built right into the cabinet as opposed to the usual pattern of inserting a 
drive into a slot and exposing the front. The gate mechanism is a part of 
the cabinet and each drive has a clearly marked identification panel 
with two status lights. These lights are used to inform the operator 
when a disk is loaded and when it is in use. The capacity of the disks is 
just under a megabyte each. The standard format is double sided, 
double density but the APC has the ability to read IBM 3740 format 
disks (single sided, double density). This is achieved with absolutely no 
inter-vention on the part of the operator. On other 8 inch systems that I 
have used, it is normal to be able to address 3740 format but the effort 
that is sometimes required seems out of proportion to the end result 
achieved. On the APC all that is required is for the operator to insert 
the disk and the machine takes care of the decision making with 
respect to the actual format to be used. This feature will become a 
standard on all equipment and it is to NEC’s credit that they led with 
this particular innovation. It does make the machine an extremely 
usable device with none of the usual drama that surrounds disk 
formats. 


Processor 


The NEC APC uses an Intel 8086 processor chip as the main 
processing unit. This is a 16-bit processor which allows the 
management of more user available memory functions than would 
normally be found on a comparable 8-bit computer. Personally I have 
been somewhat sceptical as to the merit of 16-bit processors over 8-bit. 
The reasons for this have been based entirely on the available software 
and to a certain extent this is still true. With the APC, NEC has taken 
advantage of the available functions to an extent that even though 
there is still a lack of application software the unit is ensured of a long 
future and for a business that had limited immediate applications but 
envisaged a developing workload the APC would be a good choice of 
equipment. For someone purchasing a business system at present this 
would be almost universally true. 

The translation of 8-bit software to 16-bit is steadily taking place and 
it will not be too long before that transition is complete. The likely step 
after that is for all new software to be developed for processors that use 
more than 8-bits (not necessarily 16) and hence the overall situation 
will be reversed. There will be less available software for 8-bit 
computers than for others. This process is being accelerated by the 
acceptance of CP/M 86as the new standard in operating systems. This 
is also quite logical because of the proliferation of available software 
currently available for use with the long time favourite CP/M (now CP/ 
M 80). As well as the central 8086 processor there are a number of 
ancillary processors for controlling the peripheral interfaces. These 
include a uPD 765 disk controller and a DMA controller which takes 
care of disk and screen transfers. An interesting option is the Intel 8231 
arithmetic processing unit which should more than satisfy those with a 
scientific inclination. For those of a more artistic leaning there is also 
sound generation hardware. (The appraisal unit played a terrible 
rendition of Bach.) Another processor feature is the ability to turn itself 
off under program control. The mind boggles at the concept. 
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THIS IS IT! 


WE WILL NOT KNOWINGLY BE UNDERSOLD 


IN FACT IF YOU’RE LOOKING AT ANY MICRO OR RELATED PRODUCTS WE WILL MAKE IT WORTH YOUR WHILE TO RING US FIRST 


Cx commodore VIC-20 COMPUTER $269.00 
VIC DATASET —_$ 89.00 


eee (IF PURCHASED AT SAME TIME) 

SAVE NO FREIGHT CHARGES TO QUALIFY FOR OUR 

L£=x= -_—_— SPECIALS PLEASE 
10% DISCOUNT ON ALL OTHER VIC-20 PRODUCTS QUOTE THIS AD. 

OR VIC-20 SPECIAL PACKAGE ‘i ew c 

INCLUDES: 

1. VIC-20 COMPUTER ~» N por 

2. VIC DATA CASSETTE KIT coM A 
(Allows Use of Standard Cass. Player) 6 A 

3. FIVE CASSETTE PROGRAMS cull Color oot 
(4 Educational Games Programs) of 98 '\) 

4. GAMES CARTRIDGE OF YOUR CHOICE ee tht 
(Same as above but Genuine I N C ag Brecurarn 
COMMODORE DATA CASSETTE S389.0O0 y 4 __ Disk PO Pra gts™® 

FOR TAX FREE COMMODORE PRICES PLEASE RING ey ae @ \0 DY complete aa 

NY 5 gd (ir 


APPLE COMPATIBLE DRIVES aa 
$429.00 ($349 ex Tax) 


YY @ 80 Column Cards $129.00 ($109.00 ex 
lll Plugs Straight into APPLE or WOMBAT @ 780 Cards $ 94.50 ($79.00 > 
(Excludes Controller Card) @ RS232 $ 94.50 ($79.00 ex 
@ Disk Controller $ 79.00 ($66.00 5 
* SCHOOLS PHONE FOR YOUR SPECIAL @ Printer Interface $105.00 ($89.00 ex) 
PACKAGE DEALS @ Phone for all other ‘Compatible’ Prices 


(JUST SOME OF OUR SPECIALS) 


MONITOR SPECIALS 


* POPULAR BRAND 18mz Green Phosporus $179. BMC 18mHz G’Phos $199. KAGA — Hi Res Colour $399 (All monitors + 20% S/T) 


DISKETTES AND CLEANERS 


* VERBATIM DISKETTES 5'4’” DISC $31.90 Box of 10 (+20% S/T) 
* HE CLEANER KIT $12.95 (+ S/T) *MPI drives — From $199.00 (ex) 


COMPONENT MEMORY SPECIALS - sist wuotesate prices in aust. 


RAM.2114, 4116 @ 1.25, Eprom 2716 @ 3.89, 2532 @ $4.88+- 
YES WE’LL TALK ON QUANTITIES OVER 1,000 (Add 20% S/T To These) 


PRINTERS — BEST DEAL ON EPSON, C.ITOH 
NEC SPINWRITER * How about a 10”? C.ITOH Matrix Printer at $788 (ex) Sound 


BUSINESS SYSTEMS 


IF YOU ARE IN THE MARKET FOR A BUSINESS SYSTEM AND ARE 

WITHIN 100 MILES OF ONE OF OUR BRANCHES — IT WILL PAY YOU 

TO TALK TO OUR CONSULTANTS, SYSTEMS START AT $2900 

WE HAVE ALL THE BIG BRANDS AND REAL SERVICE AT ALL OUR 3 CENTRES 


| * NEC * DIGITAL * COMMODORE * RANK XEROX * OSBORNE * EPSON * DEC 
welcome here FREIGHT FREE ANYWHERE IN AUSTRALIA 


TRADE ENQUIRIES WELCOME CASH/CHEQUE OR BANKCARD WELCOME HERE MAIL ORDER CENTRE 


DATA PARTS P/L 11 EDWARDS STREET, 


SHEPPARTON VIC 3630 
Telephone: 21 7155 (058) 
@ ALBURY 658 Dean Street @ BENDIGO 27 Bath Lane @® SHEPPARTON (As Above) 
Telephone: (060) 21 8080 Telephone: (054) 43 4866 Telephone (058) 21 7155 
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WF 


As well as supporting their operating system NEC also supports an 
increasing range of compilers and application software. These include 
Ryan-McFarland’s RM-Cobol which is already widely used on a range 
of existing mini-computers. This makes available the use of some very 
sophisticated software which has been in use for many years. CBASIC- 
86 is also supported as well as Pascal/MT+86. With the release of CB- 
86 (compiled Basic) imminent, the range of available software will 
increase to the point that it will only be the fussiest of users that will 
find cause to complain about available application software. 


Benchmark Timings 


As you will see from the benchmark timings the APC is not a 
particularly fast machine in its standard form. In fact it is very slow. It is 
to be hoped that the timings would considerably improve with the 
addition of the Intel 8231 arithmetic processing board. For those that 
are interested the Benchmarks were executed with CBasic-86 and 
adhered to the programs as specified in APC Vol. 3 No. 11. 


Conclusion 


The NEC APC is a well made and versatile system. Despite the 
Benchmark timings I still feel there will be a good future for the APC. If 
the powers that be happen to be reading this review it may be worth 
their considering the addition of the arithmetic board into the standard 
unit and then it may deserve the honour of “Computer of the Year”. 
Even so, there is little doubt that the NEC APC is going to be with us 
for a while and that it will serve its masters well. 


Benchmark 
timings 


ht pe’) 44 Secs 
7.4 Secs 


Software 


As mentioned earlier, NEC is currently supporting their own 
implementation of CP/M 86. There is still little activity surrounding 
the NEC version of MS DOS. The version of CP/M 86 used by the APC 
is well implemented and personally I can see no reason for NEC to Taside the NEC APC 
supply any more than they have already made available. 
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.eeand SIGMA/OKI made it happen! 


Model 10 Model 20 


Personal Computer “All-in-one Professional Computer 
from $1,790* from $5,990* 
64K RAM, CP/M 
10 programmable function keys (no shift (standard), BASIC (interpreter and 
needed), Z80A processor (no extender compiler), COBOL, FORTRAN, Pascal, 
board needed), 4MHz cycle speed, PL/1, Wordstar, Supercalc, Spellstar, 
640 x 200 dot bit addressable graphics, FMS-80, Supersort and much more. 
eight foreground plus eight background Applications available now: Padmede 
colours, full 99 station keyboard, fully integrated, simple to use invoicing, 
upper/lower case, separate numeric & Debtors, Stock, Creditors, General 
cursor pads, RS232, light pen, audio Ledger. Other applications from IMS, 
cassette, composite video, 40/80 Boulevard, John F. Rose, Cyres and the 
columns, ROM cartridge, and 80 cps whole CP/M world. Ready to use on the 
80 column microline printer (fully Australian Beginning. 
integrated). 
All 


the above, plus high resolution colour 
monitor, 10 super function keys, dual 
384KB diskette drives. Fully integrated 


desktop package. 
pp ag SIGMA/OKI Microcomputers, 


Options available now: Centronics, IEEE 
: ’ ’ 11th Floor, 157 Walker St., 
A/D and D/A, light pen, ROM pack, North Sydney, 2060 | 
monitors, 8” diskette and much more. Dealer Enquiries: David Thomas (02) 436 3777 


New South Wales (Sydney City) King St. Computers (02) 298 554 (Sydney North) Design Data Systems 

(02) 922 2859 John F. Rose Computer Services (02) 439 1220 Camcele Pty. Ltd. (02) 449 3320 Colour 
Computer Systems Pty. Ltd. (02) 92 0768 (North - Brookvale) Computermax Pty. Ltd. (02) 931 383 (South - 
Redfern) Cybernetics Research (02) 698 8286 (East - Bondi) Software Source (02) 389 6388 (West - Guildford) 
A.E.D. Microcomputer Products (02) 681 4966 Timbertown Computers Wauchope (065) 85 3311 Computer Wave 
Pty Ltd, Lower Ground Floor, Myer Store, Sydney (02) 238 9984 Victoria (Melbourne City) Psycomp 

(03) 654 2351 (South - Prahan) Direct Data (03) 529 3800 (South - Albert Park) Computer Edge Pty. Ltd. 

(03) 690 1477 Sharpe Computer Services (03) 735 0033 Queensland (Brisbane City) The Data Professionals 
(07) 229 7101 Computer Force Australia (07) 221 3238 (Brisbane - South) Argonaut Computer Sales 

(07) 447 491 (Cairns) Computer Concepts (070) 517 317 (Clayfield) Archive Computer Services (07) 262 2911 
Australian Capital Territory (Canberra) Boulevard Business Services (062) 485 411 South Australia (Adelaide) 
Disc Computer Systems (08) 271 4299 Southern Information & Robotics Pty. Ltd. (08) 212 7936 Western 
Australia (Perth) Taimac Video Corporation Pty. Ltd. (09) 328 1988 Tasmania Quantam (002) 345 506 New 
Zealand (Auckland) Microprocessor Developments Pty. Ltd. (649) 540 128 ‘rec. retail includes CP/M, printer, excludes sales tax. 


AN INTRODUCTION TO 


«LISP 


J P Bennett presents a powerful language in a readily digestible format. 


In the first of two articles on Lisp I shall 
explain the structure and use of one of the 
oldest high-level programming languages. 
In the second article David Johnson- 
Davies will present and explain a large Lisp 
program, Eliza, which will run on most 
micro implementations of Lisp, mimicking 
the questions asked by a psychiatrist during 
a consultation. 

Lisp is a very old language. The ideas 
behind the languages were first put forward 
by John McCarthy and his associates at 
Massachussetts Institute of Technology 
(MIT) in the late 1950’s, around the time 
Cobol was invented, two years before Algol 
was thought of, eight years before the For- 
tran standard was published and a decade 
before Basic became popular. Remarkably, 
Lisp is now used more than ever before and 
has provided the basis for the new fifth 
generation languages, such as Logo and 
Prolog. 

The uses of Lisp have been widespread. 
The best known are in artificial intel- 
ligence, of which the Eliza program to be 
described in the next article is an example. 
However the language’s underlying strength 
in symbol handling and the ease with which 
Lisp programs are modified and extended, 
have led to its use in high precision 
arithmetic and algebraic manipulation, and 
recently to Atari’s use of Lisp machines for 
high speed testing of new game ideas. 

Lisp stands for LISt Processing lang- 
uage. A program consists merely of a list of 
functions to be evaluated. Exactly what is 
meant by a list will be explained later. More 
important first is the use of functions 
throughout Lisp. 

We are used to functions in Basic, 
such as: 

SIN (3.14159) 

LOG (2.71828) 

CHR$ (30) 

We are also used to expressions such as: 
342 

4*3 

6+-5*7 


Such expressions could however be written 
as functions 

PLUS (3,2) 

TIMES (4,3) 

PLUS (6, TIMES(5,7)) 

This is how such expressions have to be 
written in Lisp. They may seem verbose, 
but they do have advantages. Bracketing of 
expression is no longer necessary. If we 
want the last expression above to be 
evaluated as: 

(64571 

Then we write: 

TIMES (PLUS (6,5),7) 

and the meaning is clear from the order of 
the functions. 

Lisp uses a slightly different notation 
known as S-notation. Instead of: 

PLUS (3,2) 

we write: 

(PEAS. 3.2) 

Spaces rather than commas separate items, 
and the first item is a function to apply to 
the rest of the items. Brackets go round the 
outside to indicate that this is a single unit; 
capable of evaluation on its own to yield the 
value 5. This strange bracketing eventually 
becomes familiar, but is a common source 
of programming errors with beginners. 

The previous expressions are then 
written: 

(TIMES 4 3) 
and 
(PLUS 6 (TIMES 5 7)) 

All the features of normal programming 
languages can be used as functions. For 
instance the Basic statement: 

LET A = 3 (or just A = 3) 

becomes: 

(SETQ A 3) 

and similarly 

IF A < 0 THEN PRINT “NEGATIVE” 
ELSE PRINT “POSITIVE” 

becomes: 

(COND 

((LESSP A 0) (PRINT “NEGATIVE)) 

(T (PRINT ‘POSITIVE))) 

The COND function is in fact slightly 


different, and rather more general than the 
Basic IF statement; it has the general 
form: 

(COND 


(condition! expression] ) 
(condition2 expression2) 


(condition expression )) 


Each condition is evaluated in turn until 
one is true, and then the expression follow- 
ing is evaluated and returned as the result of 
the COND function. If no condition is true 
then the special value NIL, (of which more 
later) is returned. The conditions used 
above were: 

(LESSP A 0) 

The function LESSP returns true if its first 
argument is less than its second. 

and 

if 

an item, not a function whose value is 
always true. 

and the expressions used were 

(PRINT ‘NEGATIVE) 

and 

(PRINT ‘POSITIVE) Which do the 
obvious 

New functions are defined by using the 
built in function DEFUN (in some versions 
of Lisp called DE instead). Thus we could 
define the factorial function as: 

(DEFUN FACT (N) 
(COND 

((EQ N 1) 1) 

(T (TIMES N (FACT 
(DIFFERENCE N 1)))) )) 
Note the use of indentation to make the 
meaning clear. The function DEFUN 
takes any number of arguments. The first is 
the name of the function being defined, the 
second is a list of arguments (in brackets), 
and the rest are functions to be evaluated 
when the function is used. The result 
returned when the function is called is the 
value of the last expression evaluated. 

This definition of FACT is recursive —it 
calls itself. Thus factorial 3 would be: 
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(FACT 3) 

which is evaluated as: 

(TIMES 3 (FACT 2)) 

which is: 

(TIMES 3 (TIMES 2 (FACT 1))) 

now (FACT 1) is 1 (N being now EQ to 1), 
and so this becomes: 

(TIMES 3 (TIMES 2 1)) 

ie, 6 

Lisp relies heavily on recursion, since it 
has no looping structures, such as the FOR- 
NEXT or REPEAT-UNTIL of Basic, nor 
does it have GOTO statements, at least not 
in pure Lisp. If you want to do something 
more than once you have to do it recur- 
sively. For instance the Basic program: 
SUM = 0 
FOR I= 1 TO 10 
SUM = SUM + I 
NEXT 
could be evaluated by a recursive function 
such as: 

(DEFUN LOOPSUM (1) 
(COND 
((EQ I 10) I) 
(T (PLUS I (LOOPSUM (PLUS 
T1)))) )) 
and the result could be put in SUM by: 
(SETQ SUM (LOOPSUM 1)) 

This is the second problem for beginners. 
Recursion is a concept that does not come 
easily, particularly if you are used to Basic. 
In practice it takes some time for novice 
programmers to start to appreciate its use, 
and then to realise that it is the most power- 
ful programming tool available. Once you 
do get used to it you will wonder how you 
managed without it. 

Now to return to the lists mentioned 
earlier. We have already seen several 
lists: 

(PLUS: 3 2) 

(TIMES 4 5) 

and so on. Any series of items inside brac- 
kets is a list. Thus 

(A BC D) 

is a list, and 

((A B) (C D)) 

is a list of lists. 

In Lisp anything that is not a list is called 
an atom, since unlike lists, atoms are 
indivisible. Let us look more closely at a 
simple list: 

(A BC) 

How is this represented in the computer? 
Lisp handles everything as pairs of loca- 
tions in the computer’s memory. Thus the 
list (A B C) is represented as three pairs 


of locations: 
aS 


The arrows are pointers in the com- 
puter’s memory. A pointer is merely the 
address of the location in the computer’s 
memory being pointed to. If we draw some 
hypothetical computer locations we can see 
how the above list might be represented: 
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Pairs of locations from 12 to 21 in the com- 
puter’s memory are shown. Notice how the 
second field of the A pair holds the address 
of the B pair, and how the second field of the 
B pair holds the address of the C pair. The 
second field of the C pair is -1 to show that 
this is the end of the list and doesn’t point 
anywhere. Notice how the order of A B and 
C in memory is unimportant, since the 
order in the list is all handled by 
pointers. 

(PLUS :3: 2) 

is also a list and is represented as: 


The symbol: 


is used to mean ‘end of list’, and is the spe- 
cial atom NIL referred to earlier, ie, the 
address of -1 used in the previous illu- 
stration. 

Practical programmers will realise that 
while you can fit the character A in one 
location, you cannot fit the characters 
PLUS in one location. This is indeed the 
case and in each of the first fields of the 
pairs of locations there are pointers, which 
point to the print names, or values, thus the 
previous list is better shown as: 


ec 


EAcdcan 


In fact Lisp needs to know whether it has 
a character, or a number, or a pointer in a 
location, and so usually a few bits are reser- 
ved in each location to show what sort of 
item is there. You should not make the mis- 
take of assuming that locations in the com- 
puters memory are equivalent to bytes. 8 
bits are not enough for holding addresses, 
and flags etc., and so commonly LISP 
breaks memory up into 16 or 24 bit loca- 
tions, for use. This is a mere technicality 
and should not worry the Lisp programmer, 


since such things are hidden from him. 

By now the underlying uniformity of Lisp 
Should be much more apparent. Both 
expressions, such as: 

(PLUS 1 2) 

and data, such as: 
‘POSITIVE 

are represented as lists. : 

How do you go about “executing” a Lisp 
program? Most micro-implementations of 
Lisp operate in ‘evaluate’ mode. They 
usually give you a prompt, such as: 
‘Evaluate:’ 

You then type in a function to evaluate, 
such as: 


(PLUS 3 2) 

and the Lisp system will evaluate it. 
Evaluation consists of walking over the list 
representing the function and performing 
the functions represented. For instance 
here: 


The evaluator encounters the first item 
PLUS and realises it requires two argu- 
ments. It gets these two arguments by 
following down the pointers to find 2 and 3, 
adds them and returns the value, typically 
by a reply such as: 

Value is: 5 

You will find lists for evaluation such as 
these referred to in the literature as S- 
expressions. 

Since both programs and data have the 
Same form, programs may be written to 
modify programs. Lisp provides some 
rather strangely named functions to manip- 
ulate lists. Consider a list FRED 
(SETQ FRED ‘(A B C D)) 

(Note that the ‘ merely means don’t 
evaluate this list as though it were an S- 
expression, but set FRED up to point to it). 
The function CAR is used to obtain the first 
item in the list viz. 

(CAR FRED) 

will give A. 

The opposite function is CDR, to give 
the rest of the list. 
(CDR FRED) 
will give (B C D). 

The obscure names for these functions 
stand for Contents of Address Register and 
Contents of Data Register, and refer to the 
IBM 709 on which Lisp was first imple- 
mented. 

Looking at our box picture: 


aE 


CAR gives the first location of the object 
referred to by FRED ie, 


and CDR gives the second viz. 


pata sees ae “ghate Whee nate ted Z, 
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Sirius would like to discuss a feature of 
microcomputers no other manufacturer 
ever wants to talk about. 


The computer is a man-made machine. It naturally includes sophisticated accounting, man- 
And anything man makes, man can break. But agement, scientific and work processing programmes. 
you'd never believe it to read most microcomputer — However it’s thin on kiddies’ video games. 
advertisements. Points of comfort for the Sirius owner. 

At Sirius we believe this is naive. Of The system has a full 12 months warranty. 

course our machines can have down time. And the Sirius is a product of the $2.8 billion 
fact that our failure rate of .007% is probably the Kidde Corporation’s Victor Business Machine Co. 
world’s lowest doesn’t make it any less true. Which means it’s going to be around long after 

So we’ve made sure downtime is kept to —_ most of its competition is long gone. 
an absolute minimum by having STC to handle all To know more about Sirius and name of 
maintenance support. This means an STC your nearest dealer call Barson Computers. 
engineer can be fixing your Sirius in four hours or Or fill in the coupon below. 
less. But this is only one of the features that =" Ss = eer ee aa 
caused Computerworld to recently describe | Dear Barson Computers. The Sirius sounds like 
the Sirius I as technically superior to the a lot of computer for just $5495. Tell me more. 


fine new IBM PC. 
The Sirius could be described as a 
minicomputer. Its CPU has a massivel 28K 
Bytes of Random Access Memory. This can 
quickly be expanded to 896K. On the other 
hand the IBM starts with just 64K Bytes of 
RAM which may be expanded to 544K. 
Superb VDU resolution gives 
the Sirius I 50 lines of 132 characters 
as well as half tones. 
The Sirius application software 
library is the envy of other manufacturers. 


Sirius1.It does what we say it does. And brilliantly. 


Distributed throughout Australia and New Zealand by Barson Computers Pry. Ltd. 

Melbourne: 335 Johnston Street, Abbotsford, Victoria 3067. Telephone 419 3033. 
Sydney: 331 Pacific Highway, Crows Nest, N.S.W. 2065. Telephone 436 2588. 
GCOMmpPuUlers Auckland: 6 Fox Street, Parnell, Auckland 1. Telephone 79 0704. 266 8528. 
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Assorted other functions exist to modify 
lists in other useful ways. 

The power of Lisp comes from the way it 
is built up from a set of standard functions. 
These functions are held on a list main- 
tained by the Lisp system, the object list or 
OBLIST. This initially has useful func- 
tions, such as PLUS, TIMES, CAR, CDR 
and so on. Every time you define a function 
using DEFUN it is added to this list. Run- 
ning a program consists of evaluating a 
function you have defined, which in turn 
evaluates other functions you have defined 


Texas Instruments 


— power supply 


on the OBLIST and so on. Thus to extend a 
program you just add a few functions to the 
OBLIST you already have and modify 
existing functions to evaluate them. Pro- 
gram development is fast, because you can 
test each function on the OBLIST indivi- 
dually before building them into the main 
body of routines, and also because this type 
of system encourages a tree-structured pro- 
gram, consisting of important functions 
evaluated as part of the main function and 
less important functions evaluated by the 
important functions and so on down to the 
very small functions at the bottom of the 
tree. 

This idea of using your Lisp system, sur- 
rounded by all the functions you need, is 
why programmers talk of a Lisp environ- 
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— interface cards 


for 2 recorders 


OVER 50 
PROGRAMS FROM 
UK & LOCAL 
IN STOCK — WRITE 
FOR CATALOG 


Complete peripheral expansion unit in stock. 


ALL AVAILABLE TI PROGRAMS IN STOCK 


INDEPENDENT US SOFTWARE IN STOCK 


ment and Lisp machines, rather than Lisp 
program. There is no one entity clearly 
definable as the program, merely a pool of 
functions on the OBLIST, all calling each 
other, in a way that is powerful and flexible. 
As you work with Lisp you too will dis- 
cover the addiction for this language, com- 
mon among all its users. 


FURTHER READING 


I would not recommend the original report 
by McCarthy as a good introduction to the 
language. The best introduction is probably 
A Programmer’s Introduction to Lisp by 
W.D. Maurer, published by MacDonald/ 
American Elsevier Computer Mono- 


graphs, 1972. 
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Printer Paper in Unlimited Supply 


ZX 81 incl. power supply 
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BASIC MANUAL -- ALL LEADS, READY FOR USE 


PARSEC 
TLINVADERS 
MUNCHMAN 
VIDEO CHESS 
CAR WARS 
REAL ESTATE 


MR FROG X-BASIC 

3-D MAZE X-BASIC 
LASERSHIELD BASIC 
WIZARDS DOMINION X-BASIC 
077 AQUA BASE X-BASIC 
HAUNTED HOUSE X-BASIC 
MINER 49ER X-BASIC 

THE FOUR VEDAS X-BASIC 
FUN HOUSE X-BASIC 
GAMES PACK | BASIC 
GAMES PACK II X-BASIC 
AUTO MAINTENANCE DISK 


MAILING LIST 
ADVENTURE 
SERIES 


SOFTWARE LIBRARIES 


HOME FINANCIAL MANAGEMENT 
FAMILY ENTERTAINER 
ELEMENTARY EDUCATOR 
ARCADE GAME SERIES 


99ER MAGAZINE — BACK COPIES AVAILABLE 
MONTHLY ~— PLEASE ORDER 


PROGRAMS FOR THE TI HOME COMPUTER 


BOOKS: BEST OF 99ER 


PROGRAMMING YOUR TI COMPUTER 
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EARLY READING 
SPEAK & SPELL 
SPEAK & MATH 


PRICE 64K MEMOTECH RAMPACK $210.00 


The 64k Memory extends the memory of the ZX81 by a further 56k, and together with the 
2X81 gives a full 64k, which is neither switched nor paged, and is directly addressable. The 
unit is user transparent and accepts BASIC commands such as 10 DIM A(9000). Plugs in the 
back of your ZX. 


PRICE 16K MEMOTECH RAMPACK $80.00 


The 16k Rampack plugs into the back of your ZX and is fully switchable. 


PRICE 4K GRAPHICS ROM $90.00 


This module fits neatly inside the keyboard. The module comes ready built, fully tested and 
complete with a 4k graphic ROM. This gives you 448 extra pre-programmed graphics, your 
normal graphics set contains 64. This means that you now have 512 graphics and with inverse 
1024. In the ROM are lower case letters, bombs, bullets, rockets, tanks, a complete list of 
invaders graphics and that only accounts for about 50 of them, there are still about 400 left. 
A spare holder on the board will accept a further 4k of ROM/RAM. IT NEEDS NO EXTRA 
POWER AND WORKS FROM YOUR NORMAL POWER SUPPLY. 


PLUG IN 2X81 KEYBOARD $130.00 


High quality typewriter style keys with durable Sinclair legends — comes complete with buffered 


HIGH RES GRAPHICS $110.00 


Enables display of high resolution ‘arcade game’ style gractiics through its resident 2K Eprom 
programmed with full range of graphics subroutines. 


CENTRONICS/TYPE INTERFACE $110.00 


MEMOCALC 


Hardwired Visicalc ROM switch on 
no loading needed, high speed use. 


MEMOTE XT 


Hardwired word processor switch on 
no loading needed, high speed use. 


scoop 2X ASSEMBLER + MANUAL 
"’ SPECTRUM ASSEMBLER + MANUAL 
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WHICH SPREADSHEET? 


MULTIPLAN 


Mike Liardet looks at Multiplan — Microsoft's entry to the spreadsheet fray. 


After releasing the Apple version of Visicalc 
about three years ago, Visicorp enjoyed at 
least 18 months completely unchallenged 
in the market for what has now become 
known as spreadsheet software. But in the 
last year and a half there has been a steady 
stream of Visicalc rivals arriving on the 
scene and, naturally, some of the established 
companies have been getting involved in 
this growth area. 

Probably the best known of all the micro- 
software companies, Microsoft’s pedigree 
goes right back to those prehistoric days of 
‘core-store’, paper-tape and teletypes — 
1975 in fact, when the first of a million 
microcomputer systems was equipped with 
a Microsoft Basic interpreter. Now Micro- 
soft has augmented its own spreadsheet 
system: Multiplan. Will Multiplan further 
enhance Microsoft’s reputation for 
excellence? Will it be another Ford Edsel? 
(You should get this point if you have heard 
of a Ford Edsel and you definitely will if 
you haven't!) 

The first thing that strikes you when 
confronted with a copy of Multiplan is the 
packaging: Microsoft has obviously invested 
a lot of effort (and money as well, Iam sure) 
in presenting its ‘new baby’ to maximum 
advantage. A heavy-duty transparent plastic 
case holds a substantial ring-bound manual, 
system disks, various leaflets and a few 
pieces of carefully positioned cardboard 
mouldings — simply there to mask out 
awkward gaps and present an uncluttered 
appearance through the transparent box. 
Readers who are concerned by such a 
flagrant wastage of the world’s resources on 


a mere piece of marketing-hype will doubt- 
less be relieved to learn that you need not 
throw the box away after purchase — it 
readily converts into a sweet little bookstand 
to support your manua!! 

Anyway, underneath the packaging we 
eventually find the disks — my review copy 
was for the Apple II (DOS 3.3), but 
Multiplan is also available for The Apple 
III, CP/M systems and, of course, Micro- 
soft’s MS-DOS. All versions are evidently 
functionally identical, with just a few pages 
at the start of the manual outlining any 
minor differences, so non-Apple owners 
should still bear with me! (I also had the 
opportunity to take a quick look at the MS- 
DOS version on a Sirius, so have made 
occasional references to this, too. In 
particular, I have included benchmark 
results for the Sirius version, specifically to 
check out Multiplan’s performance with a 
new generation (8088) processor and all 
that extra memory capacity.) 


Getting started 


Getting started proved fairly easy — the 
‘First Time’ instructions were not on page 
1, where I like to see them, but a little bit of 
page-thumbing soon tracked them down. A 
bit of disk copying, data disk initialisation, 
and two or three minutes later I was faced 
with a reassuringly familiar display of a 
spreadsheet. The only hold-up in all this 
was to have a good chuckle at the latest 
piece of computer jargon, encountered in 
the instructions for seeking the system for 
optional (on the Apple) 80-column display 


mode: “Recable’ — to exchange 40-column 
video cable connection with 80-column! 

The initial display is of the top left hand 
corner of the spreadsheet, showing seven 
spreadsheet columns and 20 rows, all 
completely blank. The remainder of the 
display is devoted to helpful prompts: the 
names of twenty different ‘commands’, a 
‘what to do now’ message and status 
information, such as percentage of storage 
space remaining, current cursor position, 
etc. Both rows and columns are identified 
by numbers, unlike many systems which 
use the alphabet for column headings. The 
repercussions of this are fairly great, since 
whereas ‘Q99’ is unambiguously a reference 
to a specified cell, °1799’ clearly is not. 
Multiplan provides several alternatives for 
identifying cells, but the simplest is that 
they be written as ‘RyCx’ — eg, ‘R17C99’ 
— a little bit longer than ‘Q99"! 


Moving around 


Moving the cursor around the spreadsheet 
is very simple — single control-key hits (ie, 
simultaneously pressing ‘Control’ and one 
other key) move the cursor left, right, up 
and down, with the VDU screen window 
being ‘pulled along’ by the cursor if an 
attempt is made to move to a cell off the 
edge of the screen. Sensibly, the keys that 
achieve this movement are arranged in a 
diamond (on the Sirius the arrow keys are 
used) — easy to remember and easy to 
touch-type when you are looking at the 
screen. Further investigation reveals that 
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DAVIDSON 
SOFTWARE 
MEANS BUSINESS! 


BELIEVE IT! In business you need an ‘edge’ to succeed; we’ve got ours and now we’re offering it to you. A sophisticated suite of 
business 2pplication packages with features that our competition just cannot match, Davidson Business Software offers you an 
asset — a range of powerful business tools that do more than just make business life easier, they make it more efficient, more 
productive ...and more profitable. 


These are competitive times and business is demanding more from its computerised systems than ever before. Davidson Business 
Software offers more with absolutely reliable audit standard book-keeping/accounting systems incorporating reporting features that 
put the facts right at management’s fingertips, and a stock control/inventory system so advanced it’ll access the five thousandth 
entry as fast as the fiftieth. 


Designed for first-time micro users as well as larger businesses with distributed processing environments. Davidson Business Soft- 
ware Packages are menu driven; and that means easy use by non-dp personnel, so you won’t be wasting any valuable time or money 
when you change-over to your new Davidson system. 


There are eight individual packages in the Davidson Business Software suite: used alone or integrated they enable you to build a 
system that meets your needs — not someone else’s idea of them. 


Stock Control-Inventory 


Capable of handling a large inventory with detailed item 
descriptions for truly comprehensive stock reporting this 
package features an advanced system of file management giving 
vastly improved response times. May be fully integrated with 
other packages via the Integrated Invoice Package. 


Integrated Invoice Package 


Designed for use with the Accounts Receivable/Debtors 
Package it may also be integrated with the Stock Control/ 
Inventory Package or with the Stock Details Package. In con- 
junction with outstanding features such as automatic numbering 
and unlimited line items the integration options make this 
system a powerful asset in any area where invoices are being 
raised regularly. 


Stock Details 


An invoicing aid with detailed item listings designed to cater 
for situations where invoices are regularly raised without stock 
being maintained. Ideal for contracting or similar service 
situations this package may be integrated with the Integrated 
Invoice Package and hence the Accounts Receivable/Debtors 
Package. 


Cash Receipts Package 


Capable of operating multiple separate cash receipts systems 
concurrently in a single or multi-user enviornment. This 
package’s input and report formats closely resemble manual 
cash book systems allowing for ease of operation by non-dp 
personnel. Generates reports suitable for use with any existing 
general ledger system and can be fully integrated with the 
Accounts Receivable/Debtors Package. 


Accounts Receivable/Debtors 


Helps solve your cash flow problems and saves time by 
providing meaningful reports on delinquent and _ inactive 
customers in addition to its normal automated ledger function 
of producing monthly statements of account activity with 
opening and closing balances. May be integrated with the Cash 
Receipts Package or the Integrated Invoice Package. 
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Cash Payments Package 

A suite of programs similar to the Cash Receipts Package but 
designed to ease everyday cash payment book-keeping. Used in 
the same way as the Cash Receipts Package this package may be 
integrated with the Accounts Payable/Creditors Package. 


Accounts Payable/Creditors 

Designed not just to record the fact that money has been 
spent, but as an aid to the analysis of spending patterns. High- 
lights areas of cost increase and generates reports allowing the 
effects of cost savings programs to be evaluated. 


b 


“Taking care of business,’ 


~ S| 
General Ledger 

A powerful, versatile system that offers audit standard 
recording over a chart of accounts up to five thousand entries 
long. This package is also capable of generating nine reports 
ranging from general journal listings to high level statements for 
management use. 


means just that. Buy Davidson Business Software and you can take care of yours. Rest assured we’ll 


be taking care of ours, and that’s YOU. Every Davidson Business Software Package comes with an unbeatable four year 
manufacturers guarantee — yes, we’re that confident of the product! It’s going to be easy for us to take care of business, how about 
you. If you’d like to know more about the remarkable Davidson Business Software suite contact the Australian Distributors:— 


Intelligent Terminals Pty Ltd 


83 Glen Eira Rd., Ripponlea, Vie 3183. Ph: (03) 523 6311 


Page 46 Australian Personal Computer 


there are also control-key hits to‘home’ the 
cursor to the top left hand cell and to the 
bottom-right, and a ‘Go-to’ command 
where destination coordinates can be typed 
in, as well as arapid scrolling facility where 
the cursor is moved several cells at one 
gO. 
Also of particular interest is a very 
powerful split-screen facility. The screen 
can be subdivided into display areas (called 
‘windows’ in the manual), each displaying 
different parts of the spreadsheet, and the 
cursor can be quickly ‘jumped’ from one to 
the next. There are many possible uses for 
this: locking row and column headings for 
continual display, quick movement between 
different parts of the spreadsheet, and 
keeping totals or whatever continually in 
view when other parts of the spreadsheet 
are being modified. Moreover each window 
can be displayed with a nice surrounding 
border, and can also be ‘linked’ to another 
window so that columns or rows in both 
always line up correctly. If all this sounds a 
little confusing to the newcomer, then take 
heart. You can completely ignore the 
facility at first, but once you are ready for it, 
the chances are that however you want to 
lay-out your display then Multiplan will 
accommodate you. 


Entering data 


As with most spreadsheet systems, the 
‘bread and butter activity centres on 
entering or changing numbers, titles and 
formulae. To achieve this, simply move the 
cursor to the cell to be changed and start 
typing whatever is required there. The only 
thing to watch out for is that text entry must 
be preceded by selecting “Alpha’ mode 
(simply press A’ before typing the text) 
otherwise the chances are Multiplan will 
assume you are entering a command — 
occasionally disastrous. For example, a 
sensible abbreviation for Total-Costs-Yacht 
could be *TCY’. Enter this without pressing 
“A’ and Multiplan does a *Transfer-Clear- 
Yes’, wiping out the entire spreadsheet! 
Don't believe it could happen? An APC 
editor (I'll spare his blushes) did it! Well, it 
probably wasn't a yacht, but a yo-yo or a 
yard-of-ale or something. . . 

The formulae themselves can be built up 
using a wide range of maths and other 
functions, including trig, standard deviation, 
string concatenation, logical and table 
look-up, etc. The notation used is the 
classic keyboard version of school maths 
notation, easily learned by anyone not 
already familiar with it. As we have already 
mentioned, formula references to cells 
require an ‘RyCx’ notation — eg, the 
formula to add the first 2 cells on the first 
row could be written as ‘RIC1 + R1IC2’. 
However, there is a little trap lurking for 
experienced spreadsheet users — the replic- 
ation facility does no formula adjustment 
whatsoever. Thus, if the above formula was 
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located at RIC3, and then copied to 99 
cells below, each and every copy would be 
*“RICI + R1IC2’, and the expected Column3 
= Columnl + Column2 would not be 
achieved. It turns out that the original 
formula, quite correct if no replication is 
envisaged, should be ‘RC[-2] + RC[-1]’, 
meaning ‘add cell in current row two 
columns back, to one in current row one 
column back’. Now, wherever this formula 
is located, it will add together the two 
previous values on the row, and in particular, 
if replicated right down column 3 it will do 
the column sum correctly. 

If typing “RC[-2] + RC[-1]’ seems like a 
bit of a fingerful (tactile equivalent of 
mouthful) then Multiplan to the rescue! 
Instead of working out “RC|-2]’, etc, simply 
use cursor moves in mid-formula entry and 
Multiplan will type in the formula for you. 
In the above example only the ‘+’ need be 
entered from the keyboard, the rest of the 
formula being built up by using the cursor to 
point to the cells to be referenced. 

It is also possible to refer to cells by their 
row or column name and thus build up 
formulae like ‘profit = sales — costs’. Since 
(a) this is immediately comprehensible and 
(b) always replicates correctly, the extra 
typing involved is well worth it! 

In conclusion, I must say that I did not 
greatly like Multiplan’s methodology for 
referencing cells. It should be noted that 
cell references occur not only in formulae, 
but are also required by the majority of 
commands (see below), so a major part of 
one’s time at the keyboard is spent using 


Checklist 


them. In fairness I must point out that (a) 
my previous spreadsheet has been with the 
Visicalc style of cell-reference and (b) that 
Multiplan has some compensations for this 
minor irritation with some excellent other 
features and facilities. 


Commands 


Thus far, we have looked at Multiplan’s 
basic essential facilities, but of course there 
are many other, typically more peripheral 
(in both senses!), functions needed to 
provide a comprehensive spreadsheet system. 
These extra functions are provided for by 
Multiplan commands, and invoked — by 
selection from a command-menu. 

Actually, in passing, we have already 
touched upon four commands provided by 
Multiplan — ‘Go-to’ cell, ‘Alpha’ for 
entering text, ‘Copy’ for replicating cells, 
and ‘Window’ for the split-screen facility. 
There are in fact 20 in all, each starting with 
a different letter of the alphabet, and all 
permanently displayed at the bottom of the 
screen. Bearing in mind that there were 
only six letters of the alphabet to spare, the 
implementors have done a pretty good job 
of choosing 20 sensible names — probably 
the worst one is ‘Alpha’ (it couldn’t be 
‘Text’ because that clashes with ‘Transfer’ 
and ‘Transfer’ couldn’t be ‘File’, ‘Storage’ 
or ‘Disk’ because F, S and D are in use, 
etc. 

Anyway, in the unlikely event that a 
command’s meaning is unknown, or in the 
more probable event that the precise 


Documentation: 400+ pages, contents, tutorial, reference, index, quick reference 
and help-screens. Well-illustrated. Excellent. 
User-friendliness: Consistent and easy to use — cell-referencing can be a little 


tricky! 


Error-handling: 20+ error messages. Erroneous calculations (eg, zero-divides) 


displayed as special error values. 
Facilities: 


Arithmetic and other functions: +, —, *, /, %, string operations, logic, descriptive 
Statistics, trig, logs. look-up and more besides! 

Configuration: version tested easily configured for different types of Apple screen. 
Graphics: a let-down compared with the other facilities! 

Interface to other software: specifically can read Visicalc files, and print to disk. 
Can also be interfaced to other software using data interchange format (requires 


programming skills to do this). 


Spreadsheet overlays: yes — can do consolidation or merge information into 


existing spreadsheet. 


Turnkey: Apple version is turnkey with all disk formatting, copying, etc, 
achievable without recourse to Apple DOS. 


Insertion, deletion and replication: yes. 


Display flexibility: just about everything you could possibly want. Excellent. 


Protected cells: yes. 

Formula printout: yes. 

Formula editing: yes. 
Automatic/manual recalculation: yes. 


Out of memory: memory left permanently displayed. Recovers correctly when it 


runs out of memory. 


Long jumps: can jump directly to any specified cell. 


Sorts, searching and logic: yes. 


NEC gets personal with IE 


NEC designed the new Spinwriter™ 
3550 especially for the IBM PC. 

NEC's new Spinwriter letter- quality 
printer is the only one _ plug- 
compatible with the IBM Personal 
Computer. So you get the business 
applications you've been wishing 


for, letter- quality output for word 


and data processing, multi- 


language. scientific, and technical 


The  Spinwriter s 


thimbles can more than triple | 

PC's usefulness. They come in 
both constant pitch and propor- 
tional-spaced fonts. Foreign 
language, technical and scientific 
versions. They snap in and out in 
seconds, and let you print up to 202 


columns on 16-inch paper. They 
each last for more than 30 million: 
impressions. 


NEC InformationS 
_ Ltd. (inc. N.S.W.) 
99 Nicholso 1 Street, St Leonards 


Tel: (02) 438 3544 

11 Queens Road, Melbourne VIC 
3000 

Tel (03) 26/ 55 


Send me more information on the 
‘Spinwriter 3550, anda list of dealers 
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method of usage is unclear, there is an 
excellent ‘Help’ facility available. Basically 
the list of command names has its own 
cursor, which can be shifted along by 
pushing the space bar. Commands can be 
selected by moving the command-cursor 
then pushing ‘Return’ (or by just typing the 
command’s first letter — much quicker). 
However, if *?’ is hit instead of ‘Return’ the 
spreadsheet screen is replaced with a ‘help’ 
screen for the currently indicated command. 
Moreover the information is not just a few 
cryptic instructions, but a fairly compre- 
hensive run-down which in some instances 
extends to several pages. By the way, all the 
help-screen information is read from disk 
when needed, and does not affect the 
precious memory allocation for the spread- 
Sheet itself. 

To get some idea of the command 
facilities available, here is a quick run- 
down of all 20: 

* Alpha. Enables text to be entered at the 
current cursor position. 

* Blank. Blanks out one or more cells. 
Contents are blanked out, but display 
format assigned to cell is unchanged. Not 
the same as Delete since, in particular, the 
following rows or columns are not shifted. 
* Copy. Copies cells from one place to 
another (ie, replication). Relative-copy is 
not possible (see text above) — must do 
absolute copy of relative formula! 

* Delete. Deletes a row or column of cells, 
moving all subsequent rows/columns back 
by one. 

* Edit. Instead of correcting a long formula 
by retyping from scratch, this command 
can be used to apply the changes quickly. 

* Format. Numerous different display 
formats are possible: different column 


Numeric precision: 14 digits. 
Max column width: 32 characters. 


columns per second. 


Price: Around $395 
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Benchmarks and other measurements 


These tests were run on an Apple II system with 64k of RAM (which is in fact 
mandatory) and an 80-column display card (which is optional). Available space 
for the spreadsheet itself amounted to 21k. Figures are also included for the Sirius 
(with 128k of RAM, and theoretically extendable to 800k+), running MS-DOS 
and allowing greater storage space for the spreadsheet. Where the Sirius figures 
are different they are appended in parentheses after the Apple figures. 


Spreadsheet size: 63 columns wide by 255 rows. 


The benchmark tests are described in ‘Which Spreadsheet’ APC April 1983. 
Benchmark 1: (a) max rows accommodated: 95(235); (b) recalculation time: 
60(55) seconds — ie, 1.5(4) rows per second; (c) recalculation time: 60(55) 
seconds; (d) vertical scrolling: 6(6) rows per second; horizontal scrolling: 4(4) 


Further information: Wiser Microsoft, Unit 8, 21 Tepke Road, Terry Hills 2087. 


WHICH SPREADSHEET? 


widths, centre, left, right justify, scientific, 
integer, financial, primitive bar graph, and 
more besides! As an extra convenience, a 
default format can be specified, assigning 
the format you most expect to use to all 
cells not explicitly reformatted to something 
else. 

* Goto. Go to cell specified by its name or 
coordinates. 

* Help. Gives general help information, not 
covered by the help-screens, for each 
specific command. 

* Insert. Inserts a blank row or column, 
moving all subsequent rows/columns along 
by one. 

* Lock. Locks or unlocks specified cells. 
Can permanently lock all formulae — 
useful for turnkey systems. 

* Move. Moves arow or column to between 
two other row/columns. 

* Name. Enables a cell or group of cells to 
be given a user-supplied name. This name 
can be used in formulae, and also by the 
‘Goto’ command. It saves confusion if the 
name here is the same as the visible title. 
It saves confusion if the name here is the 
same as the visible title. 

* Options. Used to set basic operational 
features, eg, switch off auto-recalculation 
or audible error beeps. The former is very 
useful when the spreadsheet is getting fairly 
full and every change takes several seconds 
— not to be registered on the screen, but for 
its effects to permeate through the system. 
The latter is absolutely priceless if you 
work at home and your family ‘can’t stand 
that incessant cheeping’ (to quote my good 
lady). 

* Print. Can print to printer or disk file. 
Option to print the formulae as well as the 
calculated values. This is useful for docu- 


Benchmarks 2: max rows of text accommodated: 190 (Sirius not tested). 
Benchmark 3: max rows of numbers accommodated: 190 (Sirius not tested). 


menting or debugging the model. It’s also 
possible to print selected areas. 

* Quit. Finish — back to resident operating 
system (eg, CP/M, MS-DOS, etc). | 

* Sort. Sorts calculated or entered numbers 
or text by suitably shuffling rows. 

* Transfer. Load, save, delete and other 
disk file operations. Of particular note: 
Multiplan can read Visicalc data files, or 
read/write files in a well-documented 
external interchange format, as well as 
using its own internal disk format. As it can 
also print to disk, it is extremely versatile in 
its file-handling. 

* Value. Can optionally be used for 
entering formulae or numbers. 

* Window. Split screen facility. 

* eXternal. Used to read in answers 
calcuated by one spreadsheet as raw input 
data for another. Can be used for ‘consolid- 
ation’. 


Documentation 


The documentation is comprehensive, clear 
and well-written. The bulk of it is in a stout 
ring-bound manual (minor niggle — the 
rings are not circular and tend to snag the 
pages when you are turning them quickly). 
It has obviously been put together with the 
sort of thoroughness we would expect from 
Microsoft, right from the Contents page at 
the front to the Index at the back. The basic 
material provided is: 
* System-specific instructions. How to 
create your working disks under your 
particular operating system. 
* Tutorial. Organised as seven lessons. 
Gives you key by key instructions, starting 
with simple cursor moves in lesson one 
through to multiple work-sheets at the end. 
Well illustrated. 
* Reference. In alphabetical order, every- 
thing you need to know about the command, 
key-strokes and formula-functions. Also 
includes a list of all system messages, 
together with advice on what to do when 
you encounter them. 
* Appendices. Extra helpful information, 
including a glossary and notes for Visicalc 
experts — a nice touch! 
* Quick Reference Guide. A separate 
pocket book (16 pages), being a conden- 
sation of the reference section in the main 
manual. 
* Help Screens. Comprehensive instruct- 
ions on-screen for every command and a 
few of the other facilities. 

With this breadth of documentation, 


there should be something to please all 


levels of user. Complete beginners can try 
the tutorial. Experts will probably just use 
the quick reference guide or help-screens 
and everyone can make good use of the 
comprehensive index. 


e@ @ 8 
Sirius slip-up 
Having given the Apple version a thorough 


work-over, I arranged a joyride on somebody 
else’s Sirius. The article was nearly complete 


— I just needed to pencil in the Sirius 
Benchmark times and then off to the 
editor. 

First problem: Sirius version of Multiplan 
manual temporarily mislaid. Well, I should 
know the system well enough by now. So, in 
preparation for Benchmark 1, I quickly set 
up the first 12 columns by 200 rows of the 
spreadsheet. (Readers familiar with the 
benchtests will know that this results in a 
display of 1. .12 in the first row, 13. .24 in 
the second, etc.) 

Next I needed to set up column 13, each 
cell in it being the sum of the previous 12 in 
the row. Easy! Just use the row-sum 
function in column 13 of row 1, and then 
copy it down to all cells below it. Unfor- 
tunately I couldn’t remember the correct 
syntax for using it. Anyway, after experi- 
mentation I found that ‘SUM(C1:C12)’ at 
least did not give a formula error message, 
but it did seem to be displaying the wrong 
answer. Okay — time to copy it. Well, 
much disk-whirring and clanking, then 
watch the calculation count-down on the 
VDU display. 45 minutes later; I’m still 
waiting and the disk is still whirring and 
clanking and countdown’s still not finished 
— I’m frightened to switch off in case I 
corrupt the disk (it’s not mine, anyway) — 
can’t stop it at the keyboard, etc. Anyway it 
took about 50 frustrating minutes. 

So, what went wrong? Well, basically a 
minor slip-up in my use of the SUM 


formula. I eventually got it right (by using a 
help-screen, what else?): “SUM(RC|-12]: 
RC[-1]’, and the whole test was over in 
under a minute. The formula I had originally 
used did not add the row up, but calculated 
the whole 12x200 array of numbers, and of 
course this formula was then copied 200 
times down the column — a bit of a hefty 
number-crunch! 

Anyway, the moral of this story is: make 
a good effort to learn Multiplan’s cell- 
referencing — it could save you a long 
wait! 


Conclusion 


We have taken a fairly fast swoop right 
through the major facilities and features of 
Multiplan; so fast that some very valuable 
features, not generally available in mere 
state-of-the-art spreadsheet systems, may 
have gone unnoticed. Just for the record, 
Multiplan gives you: 

* Sorting. If you need to sort columns of 
figures or text then it is impossible to do this 
without a ‘Sort’ command. 

* Multiple worksheets. Results from one 
worksheet can be communicated to another, 
useful for consolidation. 

* Multiple split-screens. Very flexible 
facility to design VDU screen display of 
spreadsheet. 

* Flexible file handling. In particular data 
interchange with other software is feasible, 


THE AFFORDABLE 
64K APPLE Ie 


— You know Apple ts the best computer. 


— You know Apple has the best software. 


— You know Apple is the computer you really want. 


and Visicalc data files can be read (but not 
written! — no doubt Microsoft doesn’t want 
to encourage users to migrate that way!). 

* Available on 16-bit microprocessor 
(8088/6). The new 16-bit processors can 
handle a lot more memory, and spreadsheet 
systems which have been properly installed 
on them can use this extra memory for 
setting up bigger spreadsheets (see Bench- 
marks). 

* Comprehensive help-screens. In addition 
to these, Multiplan also provides more 
mundane, but by no means universally 
available, facilities — such as cell references 
by names, formula protection, formula 
printout, print to disk and formula editing. 

Certainly Multiplan has a lot of facilities 
to offer, but what is it like to use? Well some 
minor complaints here: the row/column 
numbering scheme increases the amount of 
typing for formulae. You have to consider 
replication consequences when you enter a 
formula, rather than when you do the 
replication. you have to choose the ‘Alpha’ 
command before you enter text (okay, it’s 
only one extra character, but most other 
spreadsheet systems don’t do it this way). 
To balance these minor grumbles are 
comprehensive error messages, and under- 
standable prompts for all input. 

So finally, my advice to spreadsheetless 
owners of Apples, CP/M or MS-DOS 
systems, or to anyone looking for an 
upgrade: put it near the top of your list! 
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— Seahorse Computers can help you fund your Apple. 


— Come to Seahorse, and see how we can provide your Apple 


from $20 


To approved customers 


Seahorse Computers 
10 Mitchell Street, 
Camden, N.S.W. 2570 


(046) 66-6406 


4 
@oppl Dealer puter 


National, Corporate & Government 
(30 minutes from Bankstown) Professional Service Centre 


No: 88XO061 


Seahorse Computers 
Wollongong 

345 Keira Street, 
Wollongong 2500 
(042) 28-7755 
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THIS IS THE COMMODORE 64 
ONLY $699. 
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BMS/CC30L 


“THE COMMODORE 64 
COULD BE THE 


MICROCOMPUTER INDUSTRY'S 


OUTSTANDING NEW PRODUCT 
INTRODUCTION SINCE 


THE BIRTH OF THIS INDUSTRY." 


They're speaking to a group as interested as 
anyone else in the future of computers: the people 
who buy stock in the companies that make 
computers. 

If, on the other hand, you're a person whose 
livelinood depends on a personal computer — or 
whose leisure time revolves around one — what 
follows should impress you even more than it 
impresses investors. 

MIGHT MAKES RIGHT. 

The value of a computer is determined by what 
it can do. What it can do is largely determined by 
its memory. 

The Commodore 64’s basic RAM is 64K. This 
amount of power Is unusual enough in a micro at 
any price. 

At $699, it is astonishing. 

Compared, with the Apple IIl+® for instance, 
the Commodore, 64™ offers 33% more power at 
considerably less than 50% of the cost. 

Compared with anything less, it’s even more 
impressive. 

And it can effectively double your computer- 
equipped work force. 

PILE ON THE PERIPHERALS. 

Because the basic cost of the 64 Is so low, you 
can afford more peripherals for it. Like disk drives, 
printers or even printer-plotters. 

This means you can own the 64, disk drive 
and printer for a little more than an Apple II+ 
computer alone. 

HARD FACTS ABOUT SOFTWARE 

The Commodore 64 will have a broad range of 
custom software packages including an electronic 
spreadsheet; business graphics (including printout); 
a user-definable diary/calendar; word processor; 
mailing lists, and more. 

With BASIC as its primary language, it is also 
PET BASIC compatible. 

The Commodore 64 will also be programmable 
in USCD PASCAL, PILOT and LOGO. 

And, with the added CP/M® option, you 
will have access to hundreds of exciting 
software packages. 


BMS/CC39R 


—SHEARSON/AMERICAN EXPRESS 


THE FUN SIDE OF POWER 

The Commodore 64 can become very playful at 
a moment's notice. 

You can use Commodore's plug-in game 
cartridges or invent your own diversions. All will be 
enhanced by brilliant video quality and high 
resolution graphics (820 x 200 pixels, 16 available 
colors, 3D Sprite graphics), plus outstanding sound. 

The 64’s built-in music synthesizer has a 
programmable ADSR (attack, decay, sustain, release) 
envelope, 3 voices (each with a 9-octave range) and 
4 waveforms. All of which you can hear through your 
audio system and see in full color as you compose or 


play back. 
NOW'S YOUR CHANCE 

If youve been waiting for the ‘computer 
revolution,’ consider it as having arrived. — 

Through its 25 years of existence, Commodore 
has been committed to delivering better products 
at lower prices. 

Today, the company’s vertical integration has 
resulted in the Commodore 64's price performance 
breakthrough heralded by Shearson/American 
Express. 

Visit a Commodore Computer dealer and 
discover the 64 soon. 

It will expand your mind without deflating 
your wallet. 

CP/M® is a registered trademark of Digita Research, Inc. 


Commodore Business Machines Pty. Ltd. 
5 Orion Road, Lane Cove NSW. 2066. (02) 427 4888. 


Please send me more information on the Commodore 64.™ 
Name 
Adaress 


Postcode 


COMMODORE BUSINESS MACHINES PTY. LTD. 
5 Orion Road, Lane Cove NSW. 2066. (02) 427 4888. 
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BANKS’ STATEMENT 


HIGH TECHNOLOGY’? 
WE ARE NOT IMPRESSED 


Martin muses on office automation, and considers eggs, baskets and Bedouins. 


I have a theory. I don’t for one second sup- 
pose that it is truly original, but I would 
claim to be the first person that I know of to 
have written it down, in a book I once 
produced. 

The theory goes along the following 
lines: people will not accept any new 
development, technology or product 
which they can see no immediate use for or 
benefit from. This will be despite the fact 
that other people (especially the people 
who have developed and/or are selling the 
product) can see perfectly well the advan- 
tages to be gained. 

A good example of this theory in action is 
viewdata. For those that are used to com- 
puters and computing, the use and mani- 
pulation of information and the need to gain 
access to vast amounts of it quickly and 
easily, the potential advantages of the 
technology are immediately apparent. 

Disregarding any arguments about the 
specific technical capabilities of videotext 
as available in this country, it has been seen 
that marketing it purely as a ‘product’ has 
not worked. The majority of the general 
public — who were expected to jump at the 
chance of acquiring and using this new 
technological wonder — have however 
barely risen above their normal somnolent 
State to give it a cursory inspection and a 
judgement of *‘Uh?’. 

They have, in practice, seen little point in 
| having vast gobs of ‘information’ available 
for which they could see no immediate or 
specific purpose. Only if they find an 
application specific to their own require- 
ments, and only if the product — in this 
example videotext — solves that applica- 
tions problem, will the product as a whole 
then be investigated. 

The same can be said of personal com- 
puters — or more specifically personal 
computers for use in business, commerce 
and the professions. I have used before the 
phrase that the industry has been ‘bought 
from’ rather than having to ‘sell to’ the 
marketplace, and this situation is probably 
about to change. In the market sector relat- 
ing to business and the professions, and 
especially those professionals that work 
within large company structures, the ‘sell- 
ing to’ is now starting, and there are some 
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suggestions that it will not be as easy for the 
manufacturers of personal computers to 
break into this business as it has been for 
them to create from nothing the personal 
computer market per se. 

At first sight this may appear somewhat 
odd; for the personal computer has already 
proved to be a big hit in the small business 
sector and the professions. Certainly it is 
true that the majority of purchasers have 
had either a clear idea, or reasonable 
grounds to suspect they had an idea, of 
what they wanted to achieve. They were the 
users who were ‘buying from’ the 
industry. 

There are many, many more users of the 
‘small business’ type yet to move towards 
the computer, and that total is but a flea- 
bite to the potential sales that exist within 
the walls of the large companies — the 
multinationals and their kin. This is the 
market that needs to be ‘sold to’. 

The majority of users, either individually 
or collectively, do not ‘know’ what they 
want. Oh sure, they want a computer sys- 
tem that will help them with their job, if only 
they can actually work out what it is that 
they do. They also, perhaps, want one for 
Status reasons. They have trouble, how- 
ever, actually identifying what it is the com- 
puter will be doing for them. Though they 
would possibly like one, they are not sure 
that they need it, or why. 

Most of the rest just won’t want one. 
They will see a computer as a threat, or as a 
status machine that has no relevance to 
them. There will be only a few (no doubt the 
pre-converted that have bought the likes 
of a Sinclair or VIC) who will positively 
want one of these new-fangled 
thingies. 

For many large companies it will be 
worse, for they have a need to maintain, 
above all, some coherence in their cor- 
porate structure. Adding a new technology 
into the workings of the administration, 
financial control and product development 
areas of acompany is a subject they will see 
as needing to be tackled very slowly. 

Some estimates suggest that it could be 
20 years before what we in the industry 
blithely refer to as ‘office automation’ is a 
normal and accepted part of a company’s 


organisational structure. 

And 20 years is a long time for some 
companies that are happily pinning their 
colours to the office automation mast to 
wait for their ship to come in. 

There is a question here, one that goes 
roughly along the lines of ‘20 years?’. The 
reason the answer could be ‘yes’ is in the 
theory at the beginning of this piece. Office 
automation is concept built on almost 
infinite variation of physical implementa- 
tion, and it could be many years before 
clear, coherent and provably workable 
approaches to its implementation are 
developed. At present, nobody really wants 
office automation. They have nothing 
against it, they just don’t understand it and 
therefore they see no real need to have it 
around. 

The trouble is that many of the basic 
tools of office automation now exist and are 
being actively sold to customers. In certain 
applications they are already successful, 
particularly in the small business area 
where one computer is now sufficient to 
perform the majority of tasks required by a 
small company. 

In larger companies they are also being 
successfully applied to defined applications 
such as word processing. 

These are all just scratching the surface, 
however, for office automation in its fullest 
sense will require not just the tools but the 
infra-structure. It will also require the 
experience of failed automation attempts to 
provide the true definition of how, where 
and why it should be applied. At the 
moment, the industry is trying to sell farm- 
ing equipment to a Bedouin. If he could 
learn that he could probably make a bet- 
ter living staying still and cultivating some 
land then he might buy all the farm equip- 
ment going. At the moment he sees no 
reason to stop being a nomad. 

Even important elements of office auto- 
mation infra-structure like local area net- 
works fit into this picture. They are, indeed, 
somewhat like viewdata — everyone feels 
sure that they are important because they 
provide rapid communications facilities, 
but what do you communicate? How do 
you use the great gobs of information 
generated and available? 


Answer these questions, and the way to apply the tech- 
nology should come as a natural by-product. 

But without coherent answers, it becomes questionable as 
to whether any or all of the tools so far produced will have 
any relevance in the long term. For example, personal com- 
puters as we currently know and love them -- 8 or 16-bit 
boxes oriented towards individual man-machine interaction 
via such painful objects as the keyboard -- may prove to be 
entirely the wrong type of “tool” on which to base office 
automation. What if it proves to be something as yet 
undefined, like a speech I/O terminal connected optically to 
a processor that itself uses optical logic based on arithmetic 
to the base 4, derived from the four primary colours? I don’t 
know — maybe somebody is working on it. 

What is currently true is that several companies are 
beginning to pin an enormous amount of faith on office 
automation becoming a big market, and becoming one 
very soon. That in itself is a considerable act of faith, but it 
could be seen as being compounded by another, that their 
products are the right ones for such a ‘market’. 

It has to be noted that one company in particular, Apple 
Computers, is aligning itself almost totally with the office 
automation market. Apple III and the revamped Apple Ile 
are office-oriented machines, and the new Lisa — a grand, if 
expensive, lady of considerable talents -- greatly enhances 
and expands the company’s product capability in that area. 

It has, however, put a lot of expensive eggs into one, as 
yet fairly intangible, basket. There are those in the industry 
who feel that the basket is not actually there yet - or if it is 
it could prove to be the wrong shape to hold these particular 
eggs. 


END) 


dBASE Ii — The Problem Solver! 
(or how $750 could be your total software bill) 


? Trying to fit your business to a software 
package 

? Horrified at the cost of ‘bespoke’ software 

? Baffled by BASIC 


THERE HAS TO BE A BETTER WAY!!! 

It's called dBASE II. a relational database that uses powerful, 
English-like commands, with a word or two, you CREATE 
databases. APPEND new data. UPDATE. MODIFY & 
REPLACE fields. records and entire databases, DISPLAY any 
information. REPORT months worth of data in minutes and ZIP 
through input screens and output forms. You can use it 
interactively and get your answers straightaway or save your 
instructions and repeat everything with two words: DO 
Manhours, DO Project. DO Whatever has to be done. It's being 
used for accounting, project management and hundreds of other 
applications. 


TRY dBASE Il FREE FOR 30 DAYS — 
licence fee refundable if returned. 
For information or to order — 


Telephone (03) 25 2911 


Atherton & Partners have supplied and supported dBASE II for 
over 2 years. are one of Australia’s leading experts, can install it. 
train you in its use, provide ‘bespoke low-cost programming 
service. 


** FREE SAMPLE ACCOUNTS PACKAGE WITH PAYROLL INC ** 


THE PRICE/PERFORMAN 


CICADA 


€ 


eo» y © &® & ¥ 


ORIGIN CARRIER DATA DATA MODEM 


on Ol | a ( 


DATA MODEM 


Cicada 300: At a special low introductory price, a compact new 300 Baud, 
direct-connect unit to out-perform $300.00 acoustic modems. 

Cicada 300: From the proven Australian manufacturer, the improved 
answer-and-originate unit for direct phone connection and computer 
interface with either RS232C or V24/V28 systems, using local, STD and 
ISD facilities to communicate with other computers and data bases at 
minimal cost. 

Cicada 300: Conforms to CCITT-V21. All quality com- 

ponentry. Will meet your budget. E 


R 


9TO N39 


Wri lf a te Siva ie TELECOM AUSTRALIA 
rite or Ca Or details. |raage enquiries weicome. AUTHORITY No. 83/37/1011 


CENTRE INDUSTRIES 


ELECTRONICS & 
TELECOMMUNICATIONS 
EXPERTISE 


187 Allambie Road, Allambie Heights, NSW 2100 
Telephone (02) 451 5555 Telex AA 22671 
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FOR THE NEXT 
problem... 


I have a problem with 
FOR... NEXT loops on 
Microsoft Basic. I know of 
two ways of getting a ‘NEXT 
without FOR’ error — one is 
not specifying a FOR before 
the NEXT, and another is 
allowing the computer to 
enter the loop between the 
FOR and the NEXT. 
However, I am getting this 
error in some third way I do 
not understand. It may have 


usually poor programming 


predetermined number of 


tions cannot be determined 
until the loop is executing, 


then you should be using a 


WHILE. ..WEND loop 


out of other FOR. . .NEXT 
loops, which is supposed to 
be permissible. 

J R Sampson 


in the earlier Fortran DO 
loop, jumping out to the 
‘extended range’ is allowed, 


THE DIFFERENCE IS — 
OUR PRODUCTS WORK!! 


ILEHEAD Pty Ltd 


P.O Box 215, Forestville 2087 
Phone: (02) 452 4435 


CASHFLOW ANALYSIS 
Disk only $99.00 + $200 P&P 


now available on Tandy Models | & 3 


Widely acclaimed as the most useful financial software 


currently available for small business or sole proprietor. 
(See “Where did all the Money go” - Article, Oct. 82 Your Computer) 


PROFESSIONAL UPGRADE $250 
Now available on Tandy Models | & 3 


Convert your unreliable hobbyist grade equipment into 
fully functional business/professional system 


REPAIR SERVICE 


All Tandy microcomputer equipment 
We succeed where others have often failed 


HEAVY DUTY LINE FILTER 
$75.00 + P & P $5.00 


Contains varistor circuitry. 
No sensitive electronic equipment should be without one 


PICKUP AND DELIVERY SERVICE 


For repairs and upgrades 
Sydney metropolitan area only. $10.00 each way 


CONTRACT PROGRAMMING SERVICE 


— for any commercial applications on Tandy Models | & 3 
For further details phone (02) 412 3470 day or evening 
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Jumping out of FOR loops is 


technique. The FOR loop is 
designed to repeat the execu- 
tion of a block of statements a 


times. If the number of repeti- 


different control structure. A 


may be what you need. If it is 
not available in your dialect of 
Basic then it can be built out 


of IF and GOTO statements. 
There are two reasons why 


something to do withjumping | jumping out of FOR loops is 
allowed by Basic. One is that, 


COMMUNICATIONS 


provided you jump back in. 
The other is that Basic inter- 


preters find it difficult to stop 


you. When you keep leaving 


by jumping, you clog up Basic 


with dead stack entries until 
an error is caused. Don’t do 
i; 

— Len Warner 
AR Te OS te TE SG DEE TIS 


Interface 
standards 


I have seen references in 
APC and other journals to 
an RS423 interface but 
have not seen any detailed 
descriptions of how this 
standard works and what 
the various lines do. 


a) How does RS423 com- 
pare with RS232C or V24? 
b) Can an RS423 interface 
be connected to an RS232C 
modem or printer? Could an 
adapter be made? 

c) Is RS423 likely to super- 
céde RS232C? 

d) Would there by any 
advantage in building an 
RS423 interface into my 
existing computers, neither 
of which have RS232C? 

S C Craddock 


All these standards are 
designed for connecting things 
like teletypewriters or com- 
puters to telephone company 
modems, but they have 

been used in a simplified way 
for connecting computer to 
printer or computer to com- 
puter. There is a detailed 
article on this subject in Byte, 
February 1981. 

Broadly speaking, RS232C 
and V24 are the same, but are 
published by different 
organisations. RS423 signal 
levels are compatible with 
RS232C and V24 equipment, 
but RS423 is suitable for driv- 
ing longer cables. RS423 is 


eoeereseoe det ds 
oe 


APC welcomes correspondence from its readers but we must warn that it tends to be one way ! 
Address letters to: ‘Communications’, APC, P.O. Box 298, Clayton, Vic 3168. 


also compatible with RS422, 
which is much more suitable 
for signalling in difficult 
conditions. 

RS449, an interface stan- 
dard which uses RS422 or 
RS423 signal levels will one 
day replace V24, etc, for 
telecoms. Peripherals 
manufacturers will make their 
own choices. 

There are line driver and 
receiver [Cs which make 
either interface easy but, fora 
printer, a Centronics interface 
avoids the need for extra posi- 
tive and negative supply rails. 
— Len Warner 


‘Twisted’ 


I am disappointed in you and 
your magazine. Before reading 
your March issue I was under 
the obviously mistaken 
impression that your magazine 
was neutral and unbiased. I 
am referring to your disgrace- 
ful treatment of the IBM Per- 
sonal Computer. I have never 
read such twisted facts. I 
know that, like others, you 
suffer from the misconception 
that IBM is some big, bad 
corporation picking on poor, 
innocent, unsuspecting com- 
panies, but it may interest you 
to know that the PC is now 
outselling the DEC Rainbow 
in the USA. 

I also note that you dwell 
considerably on the few disad- 
vantages of the system. 
whereas you totally ignore the 
many superb features of the 
system, like the superb quality 
display, the high resolution 
graphics, the 40k ROM, the 
fast processing speed, the 
maximum memory of over 
500k, the keyboard which is a 
joy to use, and all the backing 
of the best computer company 
in the world. I believe that the 
views stated by Guy Kewney 
only show a total ignorance of 
the computer world. He is the 
‘mug’ not the people who buy 


EXPRESS 


op! 


DINERS CLUB 


FOR THE LATEST RANGE 


ine) tax 


—| | oo — || 


Spectrum $309.95 


incl tax 


PROTECT YOUR DISK DRIVES! 
HEAD CLEANING KITS 
“$90- S70 S40 
NOW ONLY $19.95 


CENTRONICS & RS232 
DUAL PORT SWITCHES 
WERE $199.95 NOW $99.50 
Connect 2 Printers to 1 Computer 
— or 2 Computers to | Printer. 12 
volt power supply required. 


SENDATA 
300 BAUD ACOUSTIC 
COUPLERS 
(ANSWER/ORIGINATE — $240) 


AMUST DT-80 
PRINTER 
$589 — TAX 


STAR DP8480 
PRINTER 
$495 — Demo Model 


HITACHI 
Success $4962 


incl tax 


COLUMBIA 


$5995 


incl tax 


IBM 
SOFTWARE 


Basic Word Processor $79.95 
Jewels of Abelia $39.95 
The depths of Kalterion $39.95 
Personal Finance System $29.95 
Star Trek Adventure $39.95 


NOW AVAILABLE 


ZX-81 SOFTWARE 
CHESS — $29.95 


Business & Household—$14.95 
Lunar Lander, Twenty-one, Combat, 
Substrike, Mayday, Code-Breaker — 6 
Programs for $14.95 


ALL PROGRAMS REQUIRE RAM PACK — 
AVAILABLE SEPARATELY — $85.50 


PEACH COMPUTER 
PRODUCTS 


117 SWAN STREET, RICHMOND, Vic 3121 
Telephone: (03) 429 3216 


AE im as, 
— rt oe 3 
© DSP Be ran Sg, To ot ode gs - 


© HITACHI 
Peach $1423 


incl tax 


PEACH SOFTWARE 
Abelian Adventure............. $29.95 


Rack saminan, oi. ses. ances es ee cies $14.95 
Basic Word Processor.......... $69.95 
TRAGKIACKS oc Pred See $14.95 
Castle‘Adveniiire:....3 . . cee $29.95 
CAnnOR cis 5 5 vestbes ot dees a $14.95 
CORGSS es Sos 5 ae ue Sas $49.95 
Collosal Cave Adventure . $29.95 
Concentration 4. see se $14.95 
Conmnect4= | inci) yese, os $14.95 
Crazy Kong. ea ek $29.95 
DDAVtON a: oo og deme hws hak BER OO $29.95 
Depth Chatge. >...) oe $29.95 
EAEAUSD i 275 55898 cn 2 se $14.95 
Krhost Grobler eel oc ao eva ks $29.95 
Crpaiin Pee so ear $14.95 
PIG WOE. 5 eae eee ie on $14.95 
Be th onal Pie ee ee $14.95 
Pitivall 2... 3. eee a ak $29.95 
POKER oc ot oon ese es $14.95 
Raridont 6 & X's oo Pik $14.95 
Sire mipier to ee oe hk $39.95 
Space Mivaderss. ct Bore es $29.95 
Shae 4 eke aes 8 oo Se Be eae $29.95 
Star Trek Adventure:.. 5 4. os $29.95 
Celie ese, Br g8 fae See $14.95 
SVE ZO oe cas we ooh a ee ee $14.95 
DISK UTILITIES 
Assemblers 3.0. + aes ce 39.95 
bisacsembler’. . oo ee $39.95 
WOISEZAR 5 o6 Go antoen dk eR Eh $39.95 
LE yon We Ze SO Ce a a aC, ee es $39.95 


DISKSORT, FILEPRINT 
DOS-COPY, UNPROTECT 
WEES 2 ee ee ava v8 $39.95 
FASTCOPY, FILECOPY 
DISKTEST, BINARY-DECIMAL 
Utilities 43 (ete tee $39.95 
CMDFILE, DISKSCAN 
COPY-ONE, GRAFDUMP 
Uthties #A_(D°S.D.D))...... ..... $39.95 
BINARY-DECIMAL, DOS-COPY 
GRAFDUMP, UNPROTECT 


BUSINESS SOFTWARE 


Hi Finance =. oe a $275 
HieWaler 2. Foo eS ee eee $275 
Pro:@Cale! <2) 6504 FS ee es $275 
Mir ive es ne ee eee $70 
Medical— SSeS os $1995 
Data Base aoe ss ee $495 


AVAILABLE SOON !!! 
MISSILE COMMAND, GALAGA 
MONOLOPY, SCRABBLE 
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COMMUNICATIONS. 


hardware and software from 
IBM. 
P J Logan 


Come off it Logan, there are 
several 16-bit machines 
around with higher disk 
capacity, high resolution 
graphics and nicer keyboards 
selling at lower prices than 
the PC — Ed 


Standard micros? 


I wholeheartedly agree with 
Guy Kewney’s suggestion that 
a potential microcomputer 
purchaser buys what is in the 
shops on the day he has the 
money. I am surprised 
therefore that APC pays so 
much attention to yet-to-be- 
released 16 bit microcomputers 
and ignores so many micro- 
computers that can be bought 


Lords of Karma 
Draw Poker 


Computer 
Legionnaire 


TRS 80 
Se EFI 


zs commodore 


Pet .64 


Cassettes from $19.95 


Please write for complete catalogue to: 


LOMPUTAMART 


225/227 Oxford Street 


‘ 
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FROM U.S. ! 


B-1 Nuclear Bomber 
North Atlantic Convoy Raider 


Computer Stocks & Bonds 


Computer Foreign Exchange 
Football Strategy 


Available for: 


Diskettes from $24.95 


Leederville. WA 6007 


Dealer enquiries welcome 


off the shelf. Those micro- 
computers ignored include the 
Digital Equipment Corpora- 
tion PDP-11 range of micro- 
computers and the Data 
General Micronova and Micro- 
eclipse ranges of micro- 
computers. I suspect that 
APC does not regard these 
computers as microcomputers 
because they were available 
first in minicomputer versions. 
However, when I look at a 40 
pin Z80 CPU and a 40 pin 
PDP-11/23 CPU I can’t see 
much difference. 

I am a strong believer in 
CP/M 80 because of the 
wealth of software available 
under it. I am a strong 
believer in the PDP-11 
operating systems RSX-11 
and RT-11 for exactly the 
Same reason. Is so much 
software available for any 
other family of 16 bit 
microprocessors? 


Space Station Zulu........... 


A\, 
ATARI 


400 
800 


So far as not-yet-available 
microprocessors are concerned 
the ones that interest me are 
Digital’s 16/32 bit micro- 
processor, the J11, and 
National Cash Register’s 32 
bit microprocessor. Both are 
about as powerful as the 
Motorola 68000 and the 
National Semiconductor 
16032 but have a great deal 
more software available for 
them. The NCR micro- 
processor is particularily 
interesting because it offers 
both the NCR and IBM 370 
mainframe instruction sets. 
Perhaps someday IBM’s menu 
driven Small Systems Execu- 
tive for the 370 will be as 
popular for desk top micros as 
CP/M 80. 

Paul Mayoh 


Undocumented 
‘Bee 


Firstly congratulations on 
a fine magazine. I wait for 
it eagerly each month. 
Having said that I will 
relate my problem. 

My problem is in regard to 
my MICROBEE Computer 
which is a 32K plus system 
fitted with the EDITOR 
ASSEMBLER ROM. Herein 
lies my problem. It is 
the lack of written support. 
There is no reference 
to some of the most 
commonly used routines 
within the Basic Roms 
e.g. where does the clear 
screen routine lie, where 
does the in/out routines 
for the RS232 Port Lie 
and how does one 
control it from machine 
code, how does one 
gain access to the 
programmable character 
generator from M.C. 

I feel a document such 

as the Level II Rom 
Reference Manual’’ for 
the TRS-80 would be 

a great aid to the machine 
code programmer and 
would be a big plus 

for applied technology. 


I have phoned both the 
Gosford and Waitara 
offices with much the 
same answer from both 
quarters — we don’t 
intend to publish such 
an article at this time as 
the Basic is copy righted. 

I feel, and not only 
my opinion but the 
opinion of others I have 
spoken to, that if a company 
is going to produce a 
product and charge money 
for it I think there should 
be documentation to 
support it. 

I would like to hear a 
reply from Applied 
Technology regarding 
this matter. 

Don’t get me wrong — 

I like my BEE but not my 
Editor Assembler. 
N G Partridge. 


Offbeat functions 


John Evans’ method for pro- 
viding in the inverse trig 
functions lacking in most 
dialects of Basic (Com- 
munications, April), struck 
me as being far too slow for 
any serious application (least 
of all tracking satellites!). Sim- 
ple application of Pythagoras’ 
theorem quickly provides for- 
mulae for arc cos and arc 
sine, and the slightly more 
esoteric functions of arc 
secant and arc consecant are 
all derived from the arc tan 
function provided on virtually 
every version of Basic. These 
can easily be incorporated into 
a program using the following 
function definitions: 
DEF FNACOS(X) = 
ATN(SQR(1/X/X-1)) 
DEF FNASIN(X) = 
ATN(X/SQR(1-X*X)) 
DEF FNASEC(X) = 
ATN(SQR(X* X-1)) 
DEF FNACOSEC(X) = 
ATN(1/SQR(X* X-1)) 
These function definitions 
are only valid for valid values 
of X, ie: 
Arccos: 0<_X<=1 
Arcsin: 0<=X< 1 
Arcsec: X>=1 
Arccosec: X>1 


yoy 


IWMIICROBEE 


—— THE FOLLOWING PROGRAMMES ARE NOW AVAILABLE FROM MYTEK COMPUTING —— 


MACHINE CODE TUTORIAL consists of eight in- 
teractive exercises designed for teaching machine 
code programming and related topics as they apply 
to the MicroBee computer. Only a general 
knowledge of the BASIC language is assumed. 
MACHINE CODE TUTORIAL is designed to bridge 
the gap between BASIC programming and being able 
to understand and use typical Z80 manuals. 


MACHINE CODE TUTORIAL uses a unique double 
screen technique to display both the normal com- 
puter output and the tutorial on the screen at one 
time. This allows the student to use the MicroBee 
in the normal way, while the tutorial instructions 
appear in the lower half of the screen. 


A Monitor is built into MACHINE CODE TUTORIAL 


Topics covered include the following: 
e Using the in-built Monitor: DUMP, ENTER, 


GO MOVE 

e Writing and Running Z80 Machine Code 
Programs 

e Nearly all Z8O Mnemonics 

e Flags 

e Hexidecimal-Decimal-Binary Conversion 

e Assembly Language and Hand Coding 

e Using the BASIC USR(x) Statement 

e Instream and Outstream Vectors 

e Screen RAM 

e Cursor Control 

e PCG and Programming Graphics Shapes 

e Memory Map Explained 

e ROM Read Latch 

e BASIC Scratch Area 

e 6545 Video Driver Chip Explained 

e RESET Options 

e Special GO addresses in the BASIC Language 

e Z80 Speeds and Timing 

e Undocumented Secret Z80 Codes 

e Keyboard Scanning. Checking for More Than 
One Key Depressed 

e Parallel and Serial Interfacing 

e Cassette Interface and Associated Subjects 

e Sound Effects Generation 

e Format of BASIC Programs in Memory 


Speech Digitizing 


BASIC TUTORIAL is a super teaching aid for any 
classroom. BASIC TUTORIAL is a set of nine interac- 
tive exercises designed for teaching Basic to the com- 
puter novice. No previous knowledge is assumed. 


BASIC TUTORIAL uses a unique double screen 
technique to display both the normal computer out- 
put and the tutorial exercises at the one time. This 


allows the student to use the MicroBee in the nor- 
mal way, while the tutorial instructions appear in 
the lower half of the screen 


To learn to drive a car, a student must get in and 
drive. Reading theory books help, but the real lear- 
ning comes by driving. The same applies to com- 
puting. Books are no substitute for experience. These 
computer run tutorial exercises teach computing bet- 
ter than any other form of instruction. 


DIGITALKER is a Computer Voice Storage & 
Retrieval System. Give your MicroBee a Voice! 
DIGITALKER allows the MicroBee user to store his 
voice in the computer as digital data which may be 
played back at some later time. 


Simply load the DIGITALKER software, plug the 
DIGITALKER hardware into the 1/O PORT and con- 
nect the DIGITALKER lead to the EAR plug of your 
tape recorder. 


Once the voice has been recorded, it may be played 
back immediately or stored on cassette. The digitiz- 
ed voice may easily be incorporated into the users 
own programs without detailed knowledge of 
machine code. The DIGITALKER hardware is not re- 
quired in order to play back the voice. Thus any 
MicroBee user may play back a voice previously 
recorded with DIGITALKER'! 


* A Monitor program is included with DIGITALKER * 


ASTEROIDS PLUS is the finest high resolution 
graphic arcade game available for the MicroBee com- 
puter. It features spinning 3-D point by point resolu- 
tion graphics, shields, intelligent beings, guided 
missiles, black holes, high-score board and breath- 
taking sound effects. ASTEROIDS PLUS took more 
than 1,000 man hours to write and cost in excess 
of $20,000 to develop. You owe it to yourself to ex- 
perience the best in arcade games on your MicroBee. 


TOUCH-TYPE TUTOR employs one of the worlds 
most advanced methods of learning to touch-type. 
Most computer users are one-finger typists. As well 
as typing slowly, they contract eye strain by hav- 
ing to keep glancing between the keyboard and 
screen. TOUCH-TYPE-TUTOR quickly teaches the 
student to type without looking at the keyboard with 
a unique method of combining sight and sound. 
TOUCH-TYPE-TUTOR gives graded exercises and 
displays a keyboard on the screen. It also lights up 
the next key, flashes and beeps if any error is made 
and gives an accuracy rating. As well as all this, the 


words-per-minute rate is displayed and if the stu- 
dent does well, the MicroBee will actually compli- 
ment him in a human voice! 


BEEZ8O is far from your average run-of-the-mill 
disassembler! Other than being a mere 4K long, able 
to disassemble at the speed of light and packed with 
options, BEEZ80 will display before your very eyes 
all those unknown instructions ZILOG never talk 
about! The author has been doing extensive research 
into the actions of the Z80 processor when con- 
fronted with the 700 or so undocumented (and so 
called ‘illegal’’) code sequences. Over 100 of these 
are VERY useful! Did you know you have extra 8 
bit registers and a complete set of instructions to 
manipulate them? Did you know about-extra rotate 
instructions? 


MYTEK MONITOR provides the user with a System 
Level Interface which is a must for any application 
outside BASIC programming. A Monitor allows the 
user to display and change memory contents, move 
memory contents, save the load specified areas of 
memory to and from cassette, as well as fill, search 
and compare memory. MYTEK MONITOR loads in- 
to normally unused memory locations F400 through 
F7FF. Thus no valuable program space is used. 


The following Monitor commands are available: 
Parameters enclosed in [square brackets] 
are optional. 


Load file from tape If xxxx 

is specified, ine file will start 

loading from this address 

rather than the header 

DA xxxx Dump memory onto the address 

[yy¥y) screen and also print the FI'xxxx Fill memory from location 
ASCII characters yyyy [zz] XXXX to yyyy with the by4e 

2z (default OO) 

Move memory block 

xXxxx-yyyy to the block star 

ting at location zzzz 


DU xxxx Dump memory onto the 
(yyyy] screen from xxxx to yyyy 
Parameter yyyy 1s optional 


LO [xxxx] 


EN xxxx Enter or change memory 
locations starting at xxxx 
Type HEX bytes separated 
by a SPACE or RETURN 


Terminate with back slash 


MO xxxx 
YYYY 22zzz 


CO xxxx 
YYYY 2222 


Compare block starting at 
xxxx with block starting at 
Enter ASCII text Type 

RETURN at the end of the 

line to continue Terminate SA [F] 
with a backslash : 


yyyy for zzzz bytes Any 
differing bytes are displayed 


AS xxxx 


Save block xxxx-yyyy on 
namexx T cassette with optional auto 
XXXX YYYY EXEC address zzzz Optional 
[zzzz] F specifies 1200 baud 
default 300 The NAME may 
be 6 characters long and the 
file type T may be any 
ASCII character 


Execute the Z80 program 
starting at xxxx The monitor 
WARM start is pushed onto 
the stack 


GO xxxx 


BA Jump to BASIC To re-enter 
the monitor, give the BASIC SE xxxx Search from xxxx to yyyy 
command EXEC or hit YYYY aa for occurance of bytes aa 
RESET (bb ccidd.- +] ~6b. ce etc 


WORDPROCESSOR. This full and comprehensive 
professional Wordprocessor comes in a quality ring 
binder and features most of the commands of the 
highly acclaimed SPELLBINDER. We expect to 
release this package by late June 1983, at a retail 
price of $40 to $50. Ring or write for details. 


All MYTEK programs come on cassette, are written in machine code and run 
on both 16K and 32K MicroBees. We are able to take phone orders. Programs 
to be released in the near future are: WORDPROCESSOR, DEFENDER Game, 
Cassette Based Z8O EDITOR/ASSEMBLER Package, Microsoft Compatable 8K 
BASIC INTERPRETER, Microsoft Compatable Cassette Based COMPILER, and 
TAPE DOCTOR 


ORDER FORM 


MACHINE @UDE FU TORIAR See ee Fee. $25.00 

MOT ERO be Luss ae Bae Ae ee $22.50 Cycmreaememioer: ..... = 38 le et Expery Dae cs ico Soe 
BA Ci URI ye ee eee LON ean es 
TOUGH fre 2 LORS a tS SR, eae $20.00 

DIGITALKER $55.00 Please include $1.00 per item for Airmail Postage. 

BEEZ80 iG ame Fane ee ene ee $20.00 N.B. A 5% discount will be given for Postal Money Orders. 


Ask to be included on the free mailing list for our regular MICROBEE 


MYTEK MONITOR 


catalogue/newsletter. 


Se BS | 
in Bd wo COMPUTING 
1 Kent Street, Bicton, 6157, W.A. Telephone: (09) 330 7336 | 
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WANTED: We wish to contact programmers who are capable of producing high 
quality software in any area of programming on the MicroBee. MYTEK is the 
largest independent producers of software for the MicroBee and if you wish 
to join our team of skilled programmers, please phone or write to us. 


Note that any argument that 
would give an angle of 71/2 
gives a divide by zero error, 
and these cases should be 
checked for. 

Nick Osborne 


eR AR SR SE SS SE A 


Turning to another 
subject, if John Beutel 
likes Fortran, he might 
find Ratfor (Rational 
Fortran) even nicer. The 
language is described in 
Kernigan and Plauger’s 


book ‘‘Software Tools” 
Personal along with the design for 

a Ratfor to Frotran 
preferences translator (feed ina 


Ratfor program and out 
comes the Fortran 
equivalent which you 
compile in the normal 


way). 
Steve Withers 


Does Roger Cooper 
(Communications, March 
1983) express dates in 
the format 1983 Feb 23rd 
or Feb 23rd 1983? If his 
reasoning is consistent 
we should use the former, 
but I shall stick to day — 
month — year (and a 
watch with hands), thanks 
all the same. In the light 
of this discussion, it is 
interesting to see that new 
versions of MS-DOS will 
provide a system call that 
tells a program how to 
format the date to suit 
local practice. 


Worthy 


If we had a ‘Communication 
of the Month’ it would 
certainly have gone to 

R Lees who wrote to 

“Wild Bills’ Computer 
Rodeo (see last month’s 
issue, page 52) C/- APC 
including a cheque for 
$853.02 (Hong Kong 


KAYPRO Ii 


THE NEW REVOLUTION 


PORTABLE 
BUSINESS-: 
PERSONAL 
COMPUTERS 


64K RAM CPU Z80 
200K PER DRIVE CP/Mtm 


PRICE INCLUDES 

PERFECT WRITER, PERFECT CALC., PERFECT FILER, PERFECT 
SPELLER 

PLUS 11 APPLICATIONS FOR PERSONAL FINANCE, INVESTMENT 
ANALYSIS, SMALL BUSINESS REPORTS, FAMILY BUDG., PROF 
FEE ANAL., CHI-SQUARE, ADMIN EXP REP., PAYROLL REP., 
CASH FLOW ASS., EMPLY HR REP., ETC., ETC. 


COLUMBIA 
16 BIT IBM PC COMPATIBLE 


COLUMBIA — 16 BIT MULTI-PERSONAL COMPUTER 
IBM™ — PC COMPATIBLE 

STANDARD WITH COLOR CARD AND MONITOR 
PERFECT WRITER ™WORD PROCESSING 
PERFECT CALC.™ ELECT SPREADSHEET 
CP/M-86—MS-DOS 

BUSINESS SOFTWARE OPTION 

RUNS IBM SOFTWARE 

5 MEG AND 10 MEG HARD DISC AVAILABLE 


CAULFIELD BUSINESS COMPUTERS 


(A division of Caulfield Typewriters) 
874 Glenhuntly Road, Caulfield South 3162. 
Telephone: (03) 528 4555 
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RA Lees. 

Send the ‘“‘above address’ to 
the subscription manager 
and we’ll send you a year’s 
sub. to APC, 

Mr Lees. To our other 
readers, it is rumoured 

that Wild Bill’s now in 
Brazil. 


Dollars): 

Dear Wild Bill, 

Wow! Please rush me my 
absolutely free VZ 200 to 
the above address. I enclose 
my cheque, which you may 
refund if not absolutely 
satisfied. 

Yours hopefully, 


GE OF SOFTWARE 
Now available from 


CALCUTReONIC 


THE CALCULATOR PEOPLE 
797 GLENFERRIE ROAD, HAWTHORN. 3122 
Telephone (03) 818 6631 
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Model 10 
Personal Computer 
$1495* 


' 
i 
iY | 
: 


‘All-in-one’ Professional Computer 
$4390* 


*rec. retail includes CP/M. printer, excludes sales tax. 


Standard capabilities 64K RAM, 
10 programmable function keys (no shift 
needed), Z80A processor (no extender 
board needed), 4MHz cycle speed, 
640 x 200 dot bit addressable graphics, 
eight foreground plus eight background 
colours, full 99 station keyboard, 
upper/lower case, separate numeric & 
cursor pads, RS232, light pen, audio 
cassette, composite video, 40/80 
columns, ROM cartridge, and 80 cps 
80 column microline printer (fully 
integrated). 

Standard Model 20 capabilities Al 
the above, plus high resolution colour 
monitor, 10 super function keys, dual 
384KB diskette drives. Fully integrated 


desktop package. 
Options available now: Centronics, IEEE, 
A/D and D/A, light pen, ROM pack, 
monitors, 8” diskette and much more. 
Software available now CP/M 
(standard), BASIC (interpreter and 
compiler), COBOL, FORTRAN, Pascal, 
PL/1, Wordstar, Supercalc, Spellstar, 
FMS-80, Supersort and much more. 
Applications available now: Padmede 
fully integrated, simple to use invoicing, 
Debtors, Stock, Creditors, General 
Ledger. Other applications from IMS, 
Boulevard, John F. Rose, Cyres and the 
whole CP/M world. Ready to use on the 
Australian Beginning. 


MODEL 20 WITH 10Mb HARD DISK WILL BE APPROXIMATELY $7550 (JULY '83 RELEASE) 
MODEL 30 WITH 2x 1.0Mb 8” DISK DRIVES — NOW AVAILABLE — $6990 
MODELS 20 and 30 now come with complimentary WORDSTAR, MAILMERGE, SPELLSTAR and CALCSTAR 


Contact 


Computer Edse Pty Ltd. 


\_.). bankcard 
weicome here 


DINERS CLUB 


364 Ferrars Street, Albert Park, Vic. 3206. Telephone: (03) 690 1477 


For toll-free calls . . . orders only, ring 008-33 1131 
Toll-free calls on 008 — numbers allow you to telephone from anywhere in Australia for cost of local call. 
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THE R.O.S. NETWORK for the Apple 1! Computer 


The difference between these two classrooms could save 
you $2,000* 


This classroom uses Tne ‘REMOTE OPERATING SYSTEM (ROS) to provide disk storage for programs. 


ROS IS EASIER remotes instead of loading multiple copies 

into each separate system. ROS also allows 
ON THE BUDGET. the central computer to monitor the activity 
ROS replaces floppy disk drives on up to | of any remote. The progress of any student 


127 independently run Apple Il computers at 
substantially lower cost. Two remote Apple II = 
computers can be linked to a central Apple II Stee oo ee, - 
disk system for half the price of indi- : : aes 

vidual disk drives. ROS can be 
expanded for less than one 
third the cost of an 

additional drive. The 

savings on four remotes 

could buy another 

Apple || and monitor. 


ROS IS EASIER 
ON THE 
EDUCATOR. 


ROS simplifies instruction 


oe ray cae peo eee | pe 1, ee 
DE Par See eater can we ie puter more often. ROS stretches your budget 


supply all programs to the dollar further to buy more computers. 


eee nnn nnn Ss SSS sss 


Features 


can be tracked while seated 
at central Apple Il. 


ROS IS GREAT 
FOR STUDENTS. 
Students will find ROS 
very simple to use. 
ROS allows loading and 
saving of Applesoft and 
Integer programs using 
identical commands as the Apple 
Disk Operating System. Students can 

have the flexibility of accessing up to eight 
disk drives located at the central computer. 
The best part is more students can use a com- 


e Password Protection. RUN program name, disk drive letter 
¢ 127 Remotes may be connected to Central. oes eee i Juleget language) 
¢ Up to 8 Floppy Disk Drives on Central. pees Beets pia ee anguage) 
.O.S. i i t e ; 
; Co one for win key sistem a up. KAT (special command) = quick reprint of last catalog 
* Special R.O.S. ‘FEED’ command for simultaneous loading a program. ug as jeperial aru = explanation of R.O.S. pommaids 
¢ Special ‘‘WAIT’’ message tells the remote user when the network is busy. (specia ee )= Bes poy simu aga y 
e Special ‘ ‘HELP’’ command provides user assistance. e Future expansion o system capabi ities t rough software on y. 
¢ Hard disk interface software available. 


e Special error messages clarify network operation. 
* Complete listing of valid network commands displayed on remote at start up. * Central board may be installed in any slot, except 0. 
LOAD program name, disk drive letter ¢ 12,500 + baud rate transmission. 
SAVE program name, disk drive letter ° Full reset, dataline error and system error recovery. 
° Complete ‘ ‘setup”’ software provided with system software. 


VERIFY program name, disk drive letter 


Contact Sole Australian Distributor 


Computer Edge Pty Ltd. Tot 


AMER 


aCeEDe here 


364 Ferrars Street, Albert Park, Vic. 3206. Telephone: (03) 690 1477 


For toll-free calls . . . orders only, ring 008-33 1131 (or for name of your local dealer). 
Toll-free calls on 008 — numbers allow you to telephone trom anywhere in Australia for cost of local call. 
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When you say your disk drive 


Your Apple computer can grow from ordinary to 


awesome in a matter of minutes. 

The Elite disk drive series by Rana Systems gives you that kind of 
magic. Quickly, easily and cost-effectively. 

This superb family of sophisticated floppy drives was designed and 
perfected by a team of industry-respected engineers expressly for 
Apple computer owners who have long been demanding more disk 
drive for their money. 

Now they have a drive that makes an Apple perform the way it 
should. For example: 

Elite One, the most economical Rana drive, delivers 15% more 
storage capacity than Apple’s drive. The top-of-the-line Elite Three 
will provide an astonishing four-times more storage, approaching hard 
disk performance. It’s done through exclusive high-density single and 
double-sided disks and heads. 


ELITE1......... $699 (163kb) with Controller... $869 
ELITE2......... $899 (326kb) with Controller . . .$1089 
ELITE3.........$1199 (652kb) with Controller . . .$1375 
Controller only -s ST76 All prices include Sales Tax 


All Models Available Ex-Stock 


Contact Distributor: 


Computer Edge Pty Lid. 


364 Ferrars Street, Albert Park, Vic. 3206. Telephone: (03) 690 1477 


has more juice than Apple's, 
be prepared to cut one open. 


Here’s a tantalising taste of just how formidable 


your Apple can become. 

Next to enormously increased disk space, Apple buyers are most 
excited about Rana’s fingertip Write/Protect feature. A pushbutton 
on the LED-lit panel gives you a new measure of failsafe control. 

While Elite drives are all plug-compatible with Apple’s controller, 
Rana’s vastly superior controller card is a must for those with growing 
data processing demands. With it, you control up to four 
floppy drives using only one slot . . . while still utilising your Apple 
computer to achieve dramatic new heights of system flexibility and 
processing power. 

A specially programmed Rana utility disk assures you of far- 
reaching compatibility, and extra dimensions of business, leisure and 
learning applications with your Rana-enhanced Apple computer. 

There are many, many more operating refinements: Uncanny 
head-positioning accuracy, 300% faster track-to-track speed, better 
operating economy, and gentler clamping action through an all-new 
diskette centering cone, to name just a few. 

A disk drive package like this doesn’t grow on trees, so write or 
call today for more information about the Elite series. 


weicome here 


DINERS CLUB 


For toll-free calls . . . orders only, ring 008-33 1131 (or for name of your local dealer). 
Toll-free calls on 008 — numbers allow you to telephone from anywhere in Australia for cost of local call. 
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Keyboard 
Alphanumeric and function keys: 
44 alphanumeric keys (100 printable characters) and 
17 function keys. 

REPEAT key (for repetitive use of 

any key). 

Two shift keys. 

Shift lock. 

Automatic repeating space bar. 

Automatic repeating return and vertical spacing. 
Return without vertical spacing. 

Tabulator setting key. 

Tabulator clearing key. 

Alphabetic tabulation key. 

Cancel key (automatic for the last ten characters 
typed). 

Automatic repeating backspace key. 

Right-hand margin setting key. 

Left-hand margin setting key. 


Contact Sole Australian Distributor 


Computer Edge Pty Ltd. 


364 Ferrars Street, Albert Park, Vic. 3206. Telephone: (03) 690 1477 


. orders only, ring 008-33 1131 (or for name of your local dealer). 
Toll-free calls on 008 — numbers allow you to telephone from anywhere in Australia for cost of local call. 


For toll-free.calls .. 
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BYTEWRITER 
f DAISY WHEEL PRINTER 


LETTER QUALITY PRINTER AND TYPEWRITER 


IN ONE PACKAGE 


The BYTEWRITER is a new Olivetti Praxis 30 electronic typewriter 
with a micro-processor controlled driver added internally. 


— 


plus shipping ($20) | 


Margin release key. 
Forward half-space key. 
Automatic relocate typing point key. 


FEATURES 


* 


+ + + + 


Underlining 
10, 12, or 15 characters per inch switch selectable 
2nd keyboard with foreign grammar symbols switch 
selectable 
Changeable type daisywheel 
Centronics-compatible parallel input operates with 
TRS-80, Apple, Osborne, IBM and others 
Cartridge ribbon 
Typewriter operation with nothing to disconnect 
Service from any Olivetti dealer 
Self test program built in. 

Praxis 30 is a trademark of Olivetti Corp 

TRS-80 is a trademark of Tandy Corp 

BYTEWRITER is a trademark of Williams Laboratories 


(3) bankcard 


=< 0p 


DINERS CLUB 


weicome here 


KOMTEK 


A real computer with quality and functions far beyond its class 


* COMPATIBLE WITH TRS-80 SOFTWARE IN BASIC AND MACHINE CODE 
* DISK OPERATING SYSTEM COMPATIBLE WITH TRSDOS, NEWDOS VER 2.2 


$439 


incl. sales tax 


PREMIUM FEATURES 


* Real typewriter keyboard with spare keys for future expansion. oe 

* 16K RAM expandable to 32K on empty sockets of present board and to 64K by extra circuit board, ROM expandable to 16K. 

* Low price and economical to use, simply use your existing TV set for monitor and audio cassette for mass storage. 

* If you want fast access, you can have optional disk drive, colour interface and expander. 

* Machine is designed as a general purpose computer & when expanded into 64K in conjunction with dual disk drive this machine is 

capable of executing other language on disks. 

SPECIFICATIONS: Time : Real time clock 

Model -KOMTEK | Model Configurations: ae e 

CPU - Z80 microprocessor at 2.0 MHZ clock Komtek | : as specifications with provision for conversion 

Memory : 16K RAM with 8 sockets on board in situ . to colour and control functions 

expansion to 32K Options : 64K RAM expander 

Basic : Bee ora ~y 

, ! ? : 6, or 8” disk drive 

eae. sees ible ees aearie : Serial 1/O e.g. for RS-232C devices 

idieriaces - PAL-compatible. 8 Colours : Alarm & automatic turning on/off appliance 

Provision : Plug-in program cartridges Max. 12K Dealer enquiries invited. 

Keyboard : Real keyboard typewriter style 

xp iets a nore te . PERIPHERAL COSTS (incl. sales tax) 

- Multi-function Expander board with disk controller/I16K RAM ....... $264 

Display : Both monitor and home TV compatible ReeasT-19CV RGR 2 RE KE ea Se we Ee $99 
: RF modulator built-in 2 IOP CO sions ne neg Soa ip ee oe ee $104 
: High resolution graphics 256 x 192 Pee CONS GRaDtOl 6 es a a i ee eS $209 
: Graphics nae ny Gisk-erive-.. is -. 66 PS ee eee eS $549 

Sound : Soft-ware control RU Ga Pee oii ts a es eet AE ees GEE $88 
: Built-in speaker 7s 2en Gramber monitor... ao ee See ee $210 

1/O facilities : Port for serial |/O e.g. for RS232C devices. Peer Otro! Wile aCe. Sk ee ae we $66 
: Port for parallel 1/O e.g. printer, keypad. Cee 11) SVU TIOIINID OX. Ce en ee es ae $72 
: Audio cassette as mass storage PRES CICS gee gk ea oe ata oye) 0 Giese gS $104 


Contact Sole Australian Distributor EY é 5 


Computer-Edse Pty Ltd. aw 


364 Ferrars Street, Albert Park, Vic. 3206. Telephone: (03) 690 1477 Soe 


For toll-free calls . .. orders only, ring 008-33 1131 (or for name of your local dealer). 
Toll-free calls on 008 — numbers allow you to telephone from anywhere in Australia for cost of local call. 
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+ WOMBAT -: 


The world of computing is now available to everyone at very reasonable cost. 
For parents who wish their children (and themselves) to learn programming, 
to utilise educational programs, or just to make use of some of the hundreds of programs available 
the WOMBAT is now released on the Australian market. 


* BONUS — 


For each WOMBAT sold before 
July 31st, a choice of any 

ten programs from the MECC 
Educational Library will be 
given free —- valued at approx. 
$288 PLUS A Complimentary 
Copy of GRAFPAK 1.0 (an 
extension of Applesoft Basic) 


Standard features: 


* built-in floating-point BASIC: 

* built-in disassembler; 

a ROM-based system control program; 
color graphics and sound capabilities; 
16K with the plug-in Language Card; autostart monitor; 
cassette interface; upper/lower case function; 
48K bytes of user memory (RAM); numeric keypad. 
Australian designed autostart 


game input/output connector; 
typewriter-style ASCI| keyboard; 
high-efficiency switching power supply; 
eight accessory expansion slots; 


* * * * *K *K 


* * *€ * * 


Inputs and Outputs: 


* cassette interface (1500bps): *  typewriter-style ASCII keyboard: 
* game I/O: four analog to digital inputs, three TTL “7 peripheral board connectors fully buffered, with 
inputs and four TTL outputs. interrupt and DMA priority structure; 


NOTE: THE WOMBAT SOFTWARE IS COMPATIBLE WITH 
PROGRAMS FOR THE APPLE I1* 


JUST $940 


Apple is a registered trademark of Apple Computers Inc. (plus S.T. pas S1 20) 


Contact Distributor: | bankcard | bankcard a a 


weicome h 
Computer Edse Pty Ltd "afer 
364 Ferrars Street, Albert Park, Vic. 3206. Telephone: (03) 690 1477 gemonogee 


For toll-free calls . . . orders only, ring 008-33 1131 
Toll-free calls on 008 — numbers allow you to telephone from anywhere in Australia for cost of local call. 
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UST RELEASED... 


Direct from Japan 


PX-80 


1. SPECIFICATIONS 


Printing method Serial impact dot matrix. . 

Printing format Alpha-numeric 7 x 8 in 8 x 9 dot matrix field 

Character set 228 ASCII characters; Normal and italic alpha-numeric fonts, symbols 
and semi-graphics. 

Printing speed 80 CPS, 640 dots/line per second. 

Line feed time Approximately 200 msec at 4.23mm (1/6") line feed. 

Printing direction Normal; Bidirectional, logic seeking. 
Superscript and bit image graphic — Undirectional, left to right. 

Columns/lines Normal size — 80 columns 


Double width — 40 columns 
Compressed print — 142 columns 
Compressed/double width — 71 columns 
The above can be mixed in a line. 
Paper feed Adjustable sprocket feed and friction feed. 
Number of copies Original plus 3 copies by normal thickness paper. 


2. Interface specifications 


Interface Standard Centronics parallel. 
Optional RS-232. 
Data transfer rate 4,000 CPS max. 


COST: S$ 595.00 (ex-sales tax) 
S$ 695 x 00 (with sales tax) 


Contact Australian Distributor 4 8 


weicome here 


Computer Edge Pty Ltd. aw 


364 Ferrars Street, Albert Park, Vic. 3206. Telephone: (03) 690 1477 gee 


For toll-free calls . . . orders only, ring 008-33 1131 (or for name of your local dealer). 
Toll-free calls on 008 — numbers allow you to telephone from anywhere in Australia for cost of local call. 
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...and SIGMA/OKI made it happen! 


Model 10 
Personal Computer 
$1495* 


Model 2 
‘All-in-one’? Professional Computer 
$4390* 


*rec. retail includes CP/M, printer, excludes sales tax. 


Standard capabilities 64K RAM, 
10 programmable function keys (no shift 
needed), Z80A processor (no extender 
board needed), 4MHz cycle speed, 
640 x 200 dot bit addressable graphics, 
eight foreground plus eight background 
colours, full 99 station keyboard, 
upper/lower case, separate numeric & 
Cursor pads, RS232, light pen, audio 
cassette, composite video, 40/80 
columns, ROM cartridge, and 80 cps 
80 column microline printer (fully 
integrated). 

Standard Model 20 capabilities Al! 
the above, plus high resolution colour 
monitor, 10 super function keys, dual 
384KB diskette drives. Fully integrated 


desktop package. 
Options available now: Centronics, IEEE, 
A/D and D/A, light pen, ROM pack, 
monitors, 8” diskette:and much more. 
Software available now CP/M 
(standard), BASIC (interpreter and 
compiler), COBOL, FORTRAN, Pascal, 
PL/1, Wordstar, Supercalc, Spellstar, 
FMS-80, Supersort and much more. 
Applications available now: Padmede 
fully integrated, simple to use invoicing, 
Debtors, Stock, Creditors, General 
Ledger. Other applications from IMS, 
Boulevard, John F. Rose, Cyres and the 
whole CP/M world. Ready to use on the 
Australian Beginning. 


MODEL 20 WITH 10Mb HARD DISK WILL BE APPROXIMATELY $7550 (JULY ’83 RELEASE) 
MODEL 30 WITH 2 x 1.0Mb 8” DISK DRIVES — NOW AVAILABLE — $6990 
MODELS 20 and 30 now come with complimentary WORDSTAR, MAI LMERGE, SPELLSTAR and CALCSTAR 


Contact 


Computer Edge Pty Ltd. 


364 Ferrars Street, Albert Park, Vic. 3206. Telephone: (03) 690 1477 


For toll-free calls . . . orders only, ring 008-33 1131 


Toll-free calls on 008 — numbers allow you to telephone from anywhere in Australia for cost of local call. 
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COMP-SOFT introduces the RABBLE BOARD 


THE ULTIMATE EXPANSION BOARD FOR OHIO SCIENTIFIC SUPERBOARD II, C1P AND UK 101 COMPUTERS 


DUAL I/O PORTS VIA & PIA * OHIO COMPATIBLE DISK CONTROLLER 5%" & 8” * DISK MOTOR CONTROL * DISK DATA 
SEPARATOR 8” & 5%" * 32K CMOS RAM * 32K EPROM * 2x COMPLEX SOUND GENERATORS * SOUND AMPLIFIER 
PROTO TYPING AREA * REAL TIME CLOCK 


Wy 
Gy, 


This board incorporates the latest tech- 
nology to provide all your expansion 
requirements in a single board. 


IT HAS THE FOLLOWING FEATURES: 


Double sided, Plated through, Solder masked, 
Component overlay, Power consumption is less 
than 1 amp for a fully populated board. 


For detailed board description see diagram 
The board can be purchased in many 


configurations starting at bare board to 
fully assembled and tested. See below. 


Bate ON as Se OE $90.00 
Assorted Parts (contains all 

passive components and 

soot: C Sob 5 cw fo $55-00 $50.00 
1/0 and Sound: = os. eS, $60-66 $45.00 
SARC TIE eS Se ee $135-60 $110.00 
PEC PI se SS eS $70-60 $55.00 
eI TAPE oe i he eg A $3660 $28.00 
Assembly cost. ....... Se Sere $90.00 
EOS i OA tapered Ping Ae See oes $15.00 
Manddl only oo fs oe Se Se $5.00 


COMP-SOFT introduces the ALPHA-80 PRINTER 


THE ULTIMATE IN PRINT PERFORMANCE AND QUALITY AT AN INCREDIBLY LOW PRICE. 


CHECK THESE STANDARD FEATURES: 


9 wire printhead gives true descenders and 
underline. 


* two character sets - standard and italics plus 


block graphics and dual density pin graphics. 


* 40, 80, 71 or 144 characters per line and 
programmable line spacing. 


bi-directional, logic seeking print head. 


fraction and tractor feed - unique tractor design 
allows paper tear-off to within 1’ from last line 


printed. 

; : : flexible print formats - double _ strike, 
Special low introductory price of only emphasized, compressed, expanded, true super- 
$595.00 plus sales tax. scripts and subscripts. 

Centronics compatible interface, others avail- 
able soon. 


COMP:-SOFT microcomputer SERVICES 


233 — 235 SWAN STREET, RICHMOND, VICTORIA 3121. TELEPHONE (03) 428 5269 
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A J Simmonds details a simple Centronics interface for System 80 and TRS-80 Model micros. 


CENTRONICS HOOK-UP 


I have had a System 80 for a year now, but 
I have only just bought a printer (a Tandy 
Lineprinter VII with Centronics inter- 
face). I could not afford both an expan- 
sion interface and printer, so I decided to 
build an interface circuit to connect 
between the System 80 expansion inter- 
face bus and the printer's Centronics 
port. There are interface circuits which 
you can buy to do this job, but the circuit 
is relatively simple, so I decided to build it 
myself and put the money I saved 
towards a disk drive! The circuit can also 
be used by a TRS-80 Model 1. 


A5@5 1 
A6o-4 12 
A7e3 3 
A822 8 
AQe-24 : 
A10e26 
A120e29 <1 
A130e27 5 ie, 


A308 

Ade 10——f>e2 
Al 074 )8 p10 
A209 5 6 
A406—137>012 
A11028—11 10 
A14023—g9 8 
A150e21—3 4 


aoe 


— — ©) 
ee) 
- 
GD Co 


N — 


04 and 02-2 


A7°3 1 
A6e4 2 
A5e5 = 
A4e6 4 
A3e8 5 
A209 6 
A1o74 )5 1 
A010 Be 12 


Fig 1 circuit diagram 
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The System 80 uses port FDH (decimal 
253) for the printer, the TRS-80 Model | 
uses memory location 37E8H (decimal 
14312). Normally this causes no problems 
for the System 80 user, but for EDTASM 
it is a problem since EDTASM uses its 
own printer driver routine (not the ROM 
routine) and naturally expects the printer 
to be at 37E8H. This was. done so the 
EDTASM could be used with both Level 
1 and Level 2 Basic. It’s possible to rewrite 
EDTASM for the System 80; the changes 
necessary are to replace LDA, (37E8H) 
with IN A, (FDH) for the printer status 


+5 V 


check, and to replace LD(37E8H), A with 
OUT (FDH), A to print a character. 
However, a simpler way is to do it in 
hardware, by ORing the TRS-80 printer 
address decoding with the System 80 
printer port address decoding. The circuit 
is shown in Figure |. I suggest that first 
you try getting the circuit to work with the 
LLIST and LPRINT commands, and 
they try adding the circuitry for 
EDFTASM. For a TRS-80 Model | you 
only need the address decode circuitry as 
shown for EDTASM. 

This circuit has been built and tested. It 


9 STROBE 


TO 
PRINTER 


2-329 FANT 

4—130 UNIT SELECT 
6-120 OUT OF PAPER 
10—110e BUSY 


TO PRINTER 


earth 
f 
7 
7 
7 
‘i 
7 
8 
8 


+5v from pin 
expansion bus. 

IC +5v earth 
123 16 8 
241 20 10 
367 16 8 


+5v from pin 18 Centronics connector. 


6 
19 System 80 


Fig I Power connections 


Printer Active Centronics  Lineprinter 
Status Pin Vil 

Fault low 32 high 

Unit high 13 high 

Select high 

Out of 

Paper 

Busy low 


Fig 2 


worked the first time and, assuming there 
are no mistakes in the diagram and you 
check your wiring before you switch on, it 
should work first time for you. Just in case 
you do make a wiring mistake, it’s best to 
use IC sockets. 

All chips should be low power 
Schottky TTL (74LS series) since they are 
to be powered from the interface pins to 
save the need for a separate power 
supply. In Figure 1 the chips are 
identified by their type, eg. 123 is a 
74LS123; if there are more chips of the 
same type then they are numbered, e.g. 
30-1 and 30-2 are both 74LS30. ICs 123, 
241 and 367 should be powered from pin 
18 (+5v) of the Centronics connector. All 
other ICs should be powered from pin 19 
(Vcc) of the System 80 expansion bus. 
Pins 1, 2, 49 and 50 of the System 80 
expansion bus and pins 19-30 and 14-17 
of the Centronics connector provide the 
earth and should be connected together. 
The Lineprinter VII only provides a Busy 
signal for the status, hence the other 
status signals (Fault, Unit Select and Out 
of Paper) are constant voltages. The 
Centronics interface is designed for 
reasonably long connections, so I have a 
2m long cable. The System 80 expansion 
bus on the other hand is not — I think 10 
centimetres of cable is the maximum it 
can cope with. You will need a 36-pin 
AMP connector for the Centronics 
interface, 2m of 36 or 37-strand cable, 
10cm of 50-strand cable and a 50-pin 
female connector for the System 80 
expansion bus. To connect the 50-pin 
connector to the cable you will need care, 
a vice, and perhaps right at the end a 
hammer! 


| gnd 26 Al0 

2 gnd 27 Al3 

3 Al °“28 All 

4 A6 29 Al2 

5 A530 phi 

6 A431 pint 

7 At 32 ne 

8 A3 255 nc 

9 A2 34 phida 
10 AQ 35 phantom 
11 Ds 30 halt 

12 D22137 pwait 
13 nc 38 IORQ 
14 Di 39 phold 
15 DO 40 WR 
16 ee were 2 RD 


Fig 3 System 80 expansion bus. 


And for the circuit description, IC 30-1 
detects when port FDH is addressed (on 
address lines AQ-A7) for a System 80 
printer request. ICs 30-2 and 30-3 
together detect when address 37E8H is 


- addressed (on address lines AO-A15) for 


an EDTASM printer request (1.e. exactly 
as a TRS-80 Power Connections Model 
1). IC 123 produces a longer strobe than 
the WR pulse; this is necessary because 
the Centronics interface is slower than 
the System 80 expansion bus (hence it 
can be longer). IC 175-1 and IC 175-2 
hold the data byte (on DO-D7) till the 
printer has acknowledged (by setting 
Busy low) that it has received the byte. 
IC241 is a buffer to stop reflections on the 
Centronics connector from upsetting the 
flip-flops in IC175-1 and -2. [C367 1s a tri- 
state buffer to gate the printer status onto 
the data lines (D4-D7). 

Naturally other ICs could be used 
instead, eg. a 74LS122 retriggerable 
monostable instead of the 74LS123 dual 
retriggerable monostables, two 74LS04s 
instead of the 74LS241, latches instead of 


17 DT? --42:" > ~cédbBs/ 
stadbs 
18 D6 43 mreq 
19 VCC 44 dodbs/ 
addbs 
20 D4 45 ml 
21 Al5 46 reset 
22 A8& 47 rfsh 
23 Al4 48 nmi 
24 AY 49 gnd 
25 ne 50 gnd 
Expansion pin edge viewed from rear side: 
2 50 
fee ee ee 
1 49 


strobe 19 gnd 
DO 20 gnd 
D1 21 gnd 
ne 22 gnd 
23 gnd 
D4 24 gnd 
D5 25 gnd 
D6 26 gnd 
D7 27 gnd 
10 ack 28 gnd 
11 busy 29 gnd 
12 out of paper 30 gnd 
13 unit select 31 nc 
14 gnd 32 fault 
15 gnd oo MC 
16 gnd 34 nc 
17 gnd 35 ne 
18 +5v 36 test 


(pair with pin 1) 


OMm~ INN RWN 


—OOdOQTYAMAPWWNY 


pmeh pee 


Fig 4 Centronics parallel connector 


the master-slave 74LS175 and so on. | 


However, it is better to have a built and 
tested circuit to work from rather than 
someone's idea of what might work. I 
hope you have fun building this circuit, 
and even more out of using it. 


‘It’s Bob Norris — microchip pioneer. . .’ 
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Micro- Educational 


17 PARK ROAD, Phone: (049) 43 6805 
GARDEN SUBURB, NSW 2288 (049) 43 0624 


BEST SELLERS 


HERE IS A LIST OF OUR TOP-SELLING PRODUCTS FOR THE APPLE I| AND IIE 


APPLE ADD-ONS $ 

BYIEWRITER ... ...... =. —=s=“#E......CUhCr—._tCi‘(‘(a ;*;‘“‘;.CC....UDh.ODULU 895 
TEACSLIMVLINE DRIVEFORAPPLE ............2..5.......-................... 445 
NATIONAL DRIVES (H1PPO) FOR APPLE =... Ct tj jj. 445 
et eS rr—r——eee Pr ——r—“—“‘“‘“—i‘C“‘é eFhUm!m—mhmhLhL 99 
PARALLEL PRINTER CARD AND CABLE (Includes graphics dump for C.1TOH and EPSON) ...... 99 
DISKS (10 IN LIBRARY BOX) .-... .-..2.. 2. 2 dis ‘a 85a st 40 
C HOA S5iI0PRINTER. .....-........... sia‘ eC 995 
C ITOH 1SSQ0PRINTER |... ==. .--.2.. >... ..... .....sssi«i‘(‘(é‘a(aaé‘«é‘{y), 1295 
VISION SBOCOLCARD......-...... 2... 2. dd. i“ (NR 295 
VISION 80 — 12812 RAMCARD.....  ...... =. sis “ttt i‘ ts 340 
Orr er eee eee r—( EREEEERE-—s 129 
TOSHIBA GREENSCREEN .§..- 2) iit 225 
REPLACEMENT POWER SUPPLY ...._. = 8 150 
SANYO GREENSCREEN .... ...— .-.....2. 6... tsi i“ 275 
AVMUSTDISOFRINTER  ..--...........2..22. 2... ... st 630 
MIDASONIC JOYSTICK FOR APPLIE. ..- oo, ee i 40 
BS errr lec ——“—“<i—<i—sssss— esse 175 
VERSAPORY. ....«. eww ts (tt 495 
DB MASTER HARDDISK. ... 22... .-.......... -eti«ti‘ i‘“‘é‘éias.;(.NCW#CC. 699 
ZARDAX WORD PROCESSOR ..-.........2...... 2 twit 295 
SANDYS WORD PROCESSOR #220 2.54252 2 27 32022 a -.. 4715 
HONG ACCOUNTANT... _ 2 = tr"... di 99 
REACH FOR THE STARS (KEATING) ....... ee rr 59 


(R) Apple is reg trade mark of Apple Computer Inc. 


(R) CP/M is reg trade mark of Digital Research Inc. Ae 


Be er ee a oe Es ee ee RE ee ee 
dl 
i Dear George, i 
i Please rush me the following: 4 
i L] 1983 Software Buyers Guide ($3.95) i 
4 Your free price list Ei 
‘ L_] Information on the Basis 108 MedFly I 
{ i iestoltewi ne ecodsa4..> 22 So oo a Sp ws ect sa ee 
GIT he es ee oz. es See eee eee we os SE Se REE 6s oUal so 4. en oo Bee eee ee eee 
g POSS. cy ae ee ed es Se I 8 a Se ee eee ‘ 
5 PEs ee ee oon eee ee ea keys + I bak es Se Postegde: cae ate 
5 To order, either phone or write. Delivery on most products is ex stock. Allow $2 to $10 for delivery cost. ! 
: Prices include Sales Tax! (Owing to production delays in Japan we have a 3 week waiting list on TEAC drives [ 
4 but have stocks of HIPPO drives from AMUST which utilise NATIONAL components) : 
"| Enclosed ptéease-tind cheque/bankeardauthorisation Tor 4-420 sn ed ee a eee ee : 
F Banicared NEMEC! 262 4 an ee eee 0 ee ee ee Siemeo ws. fb oceaes io se eee eee : 
a 
a a ee 
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THE Bib oll 


It was a hot summer night and the heat was on in more 
ways than one. I reached over and flicked on the power. 
The screen went green and blinked READY. Time to get 
busy. Just then the phone rang. 

“Andrews,” it barked, “have you come up with those 
figures yet? 

‘“‘Take it easy,” I said. “I’m on the case.” 

‘“Andrews, you won’t have the fingers to grip 
a bloody case if you don’t deliver the goods. Nobody messes 
with the firm. 

“OK, OK,” I whined. ‘Just give me ‘til tomorrow morning 

There was a grunt and then just the purr of a dialling tone. My 
hands were sweaty and it wasn’t from the sweet and sour pork 
I’d had for lunch. I poured a shot of bourbon and 
rummaged for the July issue of Australian Personal 
Computer. There was an article on sub-routines in 
the January issue which might save me several 
hours of number-crunching. Now where was that 
issue?”’ 

Ten minutes later the first pricklings of panic 
ran up my spine. It had vanished. If only I’d 
ordered a Mark II APC Binder to keep the 
copies in. Already I could imagine the roaring 
whine of the chain saw . . . maybe they’d only 
take a few fingers. 


LE yo 


iy 


Don’t get caught out. Our new Mark IT APC 
Binders have been widened and strengthened 
to deal with twelve issues of Australian 
Personal Computer Attractively bound with 


epee ae ee ae Ss ee 
the logo of the magazine in gold on the front, 


Please rush me. ...APC Mk II binders at $8.50 each. I 


they keep your precious back issues of APC in pea a cheque/PO-for$ ... 2. oo oe we a $8.50 
in pristine condition. They also discourage 
ee pe as : Ss 2 og oe rs See 
afier people from orrowing. your copies . ic. > eee ERS Be eee 
and they’re designed so that pages lie Meeeess 22s. . ee eet ee 


completely flat when opened to allow ease of 
reading and reference. 

All in all, they represent exceptional value at $8.50 
which includes all postage and handling. Use the 


Cheques should be made payable to Australian Personal 
coupon, or, if you do not wish to deface this copy Computer. Send this coupon to Australian Personal 
of APC, send your order with remittance clearly Computer, P.O. Box 298, Clayton, 3168 


written to the address indicated. Poe Pf Po eb Pee Ee Be Poe ee bb 
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912 Bridge Road, 
$33] abacus Richmond, Vic. 3121 
l ry Ph: (03) 429 5844 


S-100 Products 


Single Board Computers 


DELTA SBC 


—,¥ “Do we have a 
Wye deal for you!” 


!| What you see is: 
we QUALITY BOARDS FROM TELETEK 
Se one Aas ( only = sample SYSIEMASIOE | =... ./scclapebusek chee ee eee eee 
e 4MHzZ-80ACPU e 2serialports e 64KbyteRAM e 2x SEG iy oe Fe RO A een ee eee ee ; 
parallel Double density 5% and 8 inch drives DMA | ! of our vast ED ks ee Pa tee $695.00 
js alec oe Re $795 + Sales Tax product range. ae dente et ees Si wake aot ian a 
AAs ears Gs $595 + Sales Tax AE for pote os i he he Se eee ene 
BOARD ............. $175 + Sales Tax Send as bs BRIG: co ova Par eee $795.00 
our Catalogue. MEMORY 296K oo See ee $1295.00 
BULLET-SBC 


THE BULLET-(SBC)” IS THE STATE-OF- ee Sees Sa ok Re a 
THE-ART SBC CRT Controller 


Standard features include: a ue eae ee 
e 4 MHz Z-80A CPU e2 serial ports ¢ 128 K byte 
RAM e Centronics printer port ¢ Single/Double density 
floppy disk controller for both 5% and 8 inch drives e Hard 
disk interface e Vectored interrupts e Real time clock 
e DMA to/fromalll/O devices ¢ 5voltsonly e Enhanced 
C-BIOS 


$995 + Sales Tax CPU ZB0A; 64K; 2xR5292 55 ce ee $650.00 
Disk 8"..5” of. 3%" driver DSDR: aco. mer Sere 
WHO BO03 EMES:: . i. wnt eee haat et eee ea ee a ae : 
EQ-4 SBC Stig OR RIAN cg ene nee Soe $450.00 
This intelligent CRT Controller is completely contained bt H 
6x6'2" printed circuit board. The design is based onan8 * Sox. 
Microprocessor and an 8275 Integrated CRT Controller. It Disk Drives . 
features the following: 
e 25 Lines, 80 characters/line e 7x10 Dot Matrix e 8085 vis 
CPU e Extensive features e Two 2716s (1 eae: | a ine See Density .............2 00, eee. 
for user programmable character generator) e Serial inter- a Be © Orr pe sree rT Tenaga mae ; 
face RS232 and Printer Port» Baud rates of 110. 150,300. | >'nocmie oat Ale ee ee eee ene 
BO0-1200.'2400,.4800 & S600 - e Keyboard: Seanning- System: =f. ee a ee 
e Uses +5V power supply and +12V power supply + Sales Tax 
epee ; Bare Board ......... $120 + Sales Tax 
CP/M Z80-A SINGLE BOARD COMPUTER : 
Be Sie $350 + Sales Tax Floppy Disks 


e Onboardvideo e¢ Widelineandthinlinegraphics © 128K [ums oo 
of RAM e Sasiinterface © Floppy disk controller for up to 
four 5% and four 8 inch drives single/double density § 
simultaneously ¢ 4 serial ports ¢ Full Centronics printer 
port e¢ Expansion bus e Extended track buffer e 16K 
printer buffer e DMA e Compact size (8% x 12%) 


$1295 + Sales Tax 


Cases & Desks 


e VERBATIM 
e WABASH 


Video Monitors 


SANYO-GREEN 
16MHz Bandwidth 


CASES 


TO Silt nN GS ° = 5 Sees noice) dae ee $50.00 
TG Sie nts <r 8 os vos ga ee et 
STONE se see lee sc ed sks do tp os See 


Ni : 


| Power Supplies A 8" or 5%" flexible diskettes certified 100% error free with 
PHOSPHOR MONITOR H §=manufacturer's 5 year limited warranty on all 8” media. 
POWER SUPPLY S singe sided single deosity . <2. a. 42s. ew pees $54.00 
. 8" single sided, double density .................... $59.50 3 
Be — ries ete cv tiie «3 awd pene oe ‘oan 8” double sided, double density ................... ae 
EE TC ie atic sree ys Fos us es «whey aoe iA" single Sided, double densily Se .s~. feesons 
Gaou males Tax: =. 55a cd ety ee ee $150.00 | 5%” double sided, double density .................. $66.50 


Century Computer 
“YOUR BUSINESS COMPUTER” 


TTX1014 =» = 
Cid 


Teletex 1074 Daisy Wheel |... eee. $895.00 
Brother 100 GPS Dot Matrix. 02.00.05. $850.00 
Mets ih Gree $1495.00 
Diablo 630PPI 40 CPS Daisy Wheel ........... $2960.00 
Diablo 620 20-25 CPS Daisy Wheel ........... $1795.00 


Video Terminals 


HaZCniNGeSert $795.00 
Veletex Tie cb ee $950.00 


Model C800-S (Price $4950 + Sales Tax) 


e CP/M 2.2 e Z80A CPU 4MHz 

e 64K byte RAM @ 2x1.25 Mbyte 8” 

e Serial port Floppies 

e DU 8085 CPU8275CRI «© Centronics printer port 
controller e Option — S100 —95,/,6 

e 24x80 chars with full or 11.6 Mbyte Hard disk 
features available now 


Business software e Wordstar e MBasic 
© Supercalc * Cobol ¢ DBASE II 


ACOUSTIC 
MODEMS 


,. NEW ‘SENDATA’ 
SERIES from 


$289 


plus sales tax 


ESCORT enn= 


Z80A CPU, 64K Dynamic RAM, Interval Timer 
Expandable STD Bus Design 

Five (5) Spare Card Slots 

Two SONY 3.5” MicroFloppy Disks Standard 
322K Bytes Formatted Capacity Each Disk 
Two Serial RS-232 Interfaces/Ports 

9” CRT, 80 Character by 25 Line Display 


ABACUS COMPUTERS : 
| 512B 
883] abacus (Div. of ABACUS DATA SERVICES Bea oe ae 
PTY LTD INC. VIC.) Tel: (03) 429 5844 


The first sight of the Commodore 64 
brings an immediate sense of déja vu; it is 
almost identical in appearance to the very 
popular VIC-20. 

Viewed in this context the new Com- 
modore machine would look to be a sure 
winner in the current race to put more and 
more memory into a small, hofme com- 
puter package. The price of $699, however, 
would seem to exclude competition with the 
Sinclair Spectrum, VZ-200 and_ other 
similar machines and pit the new 
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BENCHTES 


COMMODORE 64 


A home computer or a small business system? Mike Curtis looks at the latest contender to the VIC-20. 


Commodore against more “serious” 
machines, with an educational and small 
business market in mind. 

Commodore itself sees the machine as a 
low-end business machine, which can be 
taken home at weekends and can double 
as a high quality home computer, rather 
than the opposite. It must be borne in 
mind though, that a large and successful 
company like Commodore can afford to 
be flexible on prices, as when it slashed 
the price of the VIC-20 not so long ago. In 


a year or two’s time when the VIC has 
reached its limit the price of the 64 may 
come down. 


Hardware 


The Commodore 64 comes in a large 
multicoloured box like the VIC, and when 
removed from its packaging material re- 
veals itself in a light browny-grey case 16” 
by 8” and a maximum of 3” high. Most of 
the top is taken up by a full size qwerty 


COMMODORE 64 


be 
ne 


The keyboard is laid out almost identically to that of the VIC. 


keyboard. The keys are a chocolate 
brown colour apart from four function 
keys to the right of the main keyboard 
which are a shade lighter. This only leaves 
room for the Commodore 64 name at the 
top left and a single LED labelled “pow- 
er” at the top right. The appearance is 
attractive and functional and clearly it is 
intended to blend in well with any office 
or home environment. 

There is a separate power supply in the 
same type of strong plastic and the same 
colour as the computer. 

A multitude of connectors can be found 
on both the right hand side and the back. 
On the side are the power socket next to a 
small on/off switch, and a pair of 9-pin 
sockets labelled control port 1 and control 
port 2 where joysticks and light-pens can 
be connected. At the back, reading from 
left to right as you look at them, are a 
cartridge slot, a small screw head which 
can be used to select the channel for the 
TV display, a phono-socket for the UHF 
TV signal, and two DIN sockets. One 
DIN socket carries both a composite 
video output to drive a monitor and an 
audio signal which can be plugged into a 
hi-fi. The other DIN socket functions as a 
Most of the top is taken up by a full size qwerty keyboard. serial port into which can be plugged a 
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VIC printer or a VIC disk drive. Also at 
the back are two edge connectors; one for 
the cassette interface and the other for the 
“user port” into which can be put various 
interface cartridges such as a modem or 
RS232. These should be familiar to any 
VIC or even PET user. 

As usual on Commodore machines it is 
very easy to connect a whole range of 
Commodore peripherals to the 64, though 
other peripherals are more difficult. But it 
should be possible to connect, for exam- 
ple, a daisywheel printer via the RS232 
cartridge in the user port slot. The Com- 
modore 64 uses the same C2N cassette 
unit as the VIC. 


Using the 
Commodore 64 


The only thing necessary to get the 
Commodore 64 working is a 13 amp plug. 
The leads from plug to power supply and 
from power supply to computer are 
reasonably long and another long lead is 
provided to plug into the aerial socket of 
your television. The television must be 
tuned in to the computer’s signal as usual, 
though this did not in my case turn out to 
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be quite at the familiar spot of channel 36 
that other machines use. 

When all is working properly the screen 
clears to display a light blue border of 
about 1” surrounding a darker blue rec- 
tangle with the heading COMMODORE 
64 BASIC V2 and the message that vou 
have 38911 BASIC BYTES FREE. This 
to some extent makes nonsense of the 
claims to offer 64k of memory. Even using 
Assembly language the Commodore 64 
can offer you only 48k of useable mem- 
ory, but this is no worse than the majority 
of other machines; indeed it compares 
quite favourably with the 33080 bytes that 
MBasic leaves me on my 64k CP/M 
machine. The lettering and the cursor are 
in the same light blue as the border, the 
cursor flashes by inverting whatever is on 
the screen under it. 


Keyboard 


The keyboard is laid out almost identical- 
ly to that of the VIC. At the bottom left is 
the Commodore key with the Commod- 
ore logo, which has several control func- 
tions; above is a key labelled RUN/STOP; 
there are SHIFT, SHIFT LOCK and 
CONTROL keys also on this side. On the 


right hand side are keys labelled CLR/ 
HOME, INST/DEL and RESTORE as 
well as RETURN and another SHIFT; 
there are two cursor control keys at the 


bottom right, one for up and down, the 


‘other for left and right. The letter keys 


carry two graphics characters on their 
front. The numeric keys situated along 
the top, carry colours except 9 and 0 
which have RVS ON and RVS OFF. The 
four function keys on the right of the main 
keyboard are labelled F1 to F4 but also 
carry a sub-label of F5 to F8. Clearly each 
key has a number of different functions. 

The machine powers up with the 
keyboard in Upper case/Graphic mode; 
text is displayed in upper case only, using 
the SHIFT key gives access to the right 
hand of the two graphics characters on the 
letter keys, but the normal shifted charac- 
ters above the numerals. In this mode 
CONTROL can be used with numerals 1 
to 8 to set the colour of characters 
displayed to the colour shown on the key; 
the colours in this main colour set are 
black, white, red, cyan, purple, green, 
blue and yellow. CONTROL and 9 will 
reverse the display, CONTROL AND 0 
will restore it to normal. 

The mode can be switched to upper/ 


lower case by pressing the COMMOD- 
~ ORE key and the SHIFT key together; in 
this mode upper and lower case characters 
are available from the letter keys using 
| the SHIFT key as normal, but using the 
COMMODORE key instead of the 
SHIFT key gives access to the graphics 
character on the left of each letter key. 
The alternative set of eight colours is now 
available on the number keys, these being 
orange, brown, light red, grey 1, grey 2, 
light green, light blue, and grey 3. The 
COMMODORE and SHIFT keys will 
switch back to Upper/Graphic mode. 

The COMMODORE key is also used 
when loading cassettes. The RUN/STOP 
key can be used to stop a Basic program 
while running and can be used for a warm 
restart in conjunction with the RES- 
TORE key. The INST/DEL key acts as a 
backspace-delete or when shifted it will 
move text one space to the right inserting 
a space. The CLR//HOME key takes the 
cursor to the top left corner of the screen 
and when shifted it also clears the screen. 


e@, @ 
Editing 
Full screen editing is available as stan- 


dard. The two cursor keys, in conjunction 
with the SHIFT key which is conveniently 


right beside them, can be used to correct 
or enter text or graphics characters any- 
where on the screen. When RETURN is 
pressed the contents of the line under the 
cursor are taken as input as though they 
had just been typed. This works even if 
the “line” is in fact longer than the 40 
characters allowed on the screen. 

The only keys which repeat are the 
cursor keys and SPACE. This confused 
me for a while, being used to auto-repeat 
on all keys, but I got used to it very 
quickly. The only snag I found was after 
making a change and moving the cursor 
back down using the RETURN key as is 
my habit; every line is re-entered as it is 
passed including READY which is inter- 
preted as READ Y and produces an “Out 
of Data” error message. The keyboard 
looks and feels solid and easy to use, 
though the keys did not “click” positively 
enough for my taste. 


@ 
Display 
The display was good with edges being 
quite reasonably sharp and text clear. 
There are 25 rows of 40 columns, which is 
about the most that you can get out of a 
domestic television. The colours are 


bright and clear though I could discern a 
rainbow effect looking close — my televi- 
sion is getting a bit old though, and I have 
found a number of machines that give 
better displays when put on a more 
modern set. I tried the display on a black 
and white monitor and got a crystal sharp 
effect. I am surprised that there seems to 
be no immediate provision for an 80 
column display which I would have 
thought at least desirable, if not necessary 
for serious business use. 


Software 


The Basic in this new machine will also 
come as no surprise to VIC or PET users; 
it is the standard Version 2 Commodore 
Basic which does look a bit antiquated 
now. Variable names can be any length, 
but only the first two characters are 
Significant. Strings can be up to 255 
characters. Integer variables are available 
using the %, but no double precision 
limiting real values to 9 digits (10 held 
internally). There are no control struc- 
tures apart from FOR ... NEXT, GOTO 
and a simple IF ... THEN..., and no 
named procedures. 

Input and output can be directed to any 
of the available ports, so giving easy 


ACCOUNTING ON MICROCOMPUTERS 
IS OUR BUSINESS 


The microcomputer is now considered vital in the quest for greater business efficiency. To be successful for 


everyday business use, microcomputers depend on sound proven software. 


Which is why we at Padmede Commercial Systems, recognizing this need, offer a unique range of integrated 
accounting packages for a wide range of microcomputers. 


* Invoicing 
* Stock Control 
* Debtors Ledger 


* General Ledger 
* Creditors Ledger 


* Incomplete Record Accounting 
* Time & Cost Recording 


By specializing in accounting systems we can offer greater depth of support to the management of your company. 
And our services continue long after we've supplied and installed the system. 


Available on 


* Xerox 

* Wang 

* Sharp 

* Osborne 
* NCR 


* DEC 

* Toshiba 
* Apple 

* Ibex 

* Kaypro 


* IBM PC 

* ICL PC 

* Sigma/Oki 
* NEL. 

* Otrona 


For details contact: 


Padmede Commercial Systems 


26 Ridge St., NorthSydney, 2060. 
(O02) 923 2899 


PROLOGIC PTY. LTD. 
38 Montpelier Retreat, 
Battery Point, TAS. 7000 
(002) 34-6499 


CONSULTECH 
55 Colin Street, 
Perth, W.A. 6005 
(09) 322-1295 


TRAVERS SOFTWARE SERVICES 
262 High Street, 

Kew, Vic. 3101. 

(03) 862-2644 
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What can 


Mortgage and Savings LQ. Test 


Hotel Reservations 


3 “Super Lander’ ; Personality Test 


{ 


Teach Yourself Programming 


Robert Carrier Menu Planner 


Thirty years ago, computers belonged almost 
exclusively to the world of science-fiction. 

Today we couldn’t do without them. And 
that’s a fact. 

We'd like to bring it home to you — with 
VIC 20. A real computer for the price of a toy. 

And with a range of programs that'll change 
your viewing habits overnight. 

Music, typing, chess - there’s no end to the 
things you can do. 

We've an ever-growing range of educational 
programs for 5 year olds and upwards. 
From spelling and simple arithmetic right through 
to biology and physics. 

There are games, of course. And there’s even 


“Omega Race” 


“Blitz” 


Mailing Lists 


Chemistry Hangman Statistics 


a program to take the worry out of organising all 
those complicated household finances. 

It’s all so simple. Because VIC 20 uses a com- 
puterlanguage called “BASIC” whichisessentially 
English. 

You just plug it into your television and pick 
up our introductory book — “Personal Computing 
on the VIC 20” (You won't need a degree to 
understand it. Just a degree of common sense). 

In no time, you'll be exploring new worlds 
of colour, sound and animation. Witha vast choice 
of programs and unlimited scope for entertain- 
ment, literally at your fingertips. 

At $299, the VIC 20 is probably the 
most intelligent investment you can make. 


Adventure Games 


Intermediate Arithmetic 


VIC Writer 


you expect fo gain 
from sitting mn fron 
of the television all day? 


Stock Control 


Type-a-tune 


Inventories 


“Mole atack’ "Highway Code 


You'll see your television ina completely new 
light. And you'll wonder what you ever saw 
in it before. 


commodore 


VIC 20 


A real computer for the 
price of a toy. 


For more information, a catalogue of VIC software and 
details of your local dealers, contact: 
The Commodore Information Centre 
5 Orion Road, Lane Cove, N.S.W. 2066 
Tel. (02) 427-4888. 
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COMMODORE 64 


control of printers, joysticks and other 
devices. The tape interface is quite stan- 
dard for Commodore machines, though 
running at a different speed. It worked 
perfectly throughout the test. I did not 
have the opportunity to try the disk unit 
but it should work here as well as it does 
on the VIC. 


There are two system variables TI and 
TI$, that give access to a real time clock. 
TI contains the number of units of 1/60 sec 
since the machine was switched on. TI$ is 
a 6 character string containing the time in 
hours, minutes and seconds. It starts at 0 
but can be assigned a value to set the time. 
A further system variable ST contains 
information on input/output status which 
can be used to detect errors, though no 
details of how to do this are given in the 
manual. 

The Benchmarks show that the 64 is in 
fact a little slower than the VIC but still 
quite reasonable compared to its main 
competitors. The major lack however is 
the almost complete absence of com- 
mands to handle the extensive graphic 
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and sound capabilities of the machine. 
The only way to achieve effects is exten- 
sive use of PEEKS and POKES and 
although the manual goes into some detail 
about the various memory locations and 
registers which can be used for these 
quite cum- 


purposes the method is 


bersome. 


Compatibility 


The advantage of retaining the same basic 
language as the VIC and the PET is, of 
course, that the machines then become 
software compatible. It means that the 64 
will be able to use not only the vast range 
of games and home programs for the VIC 
but also the large quantities of good 
business software available for the PET. 
The software will in general not be 
immediately transferable, because the 
PEEKS and POKES will be different, as 
will any USR functions or SYS calls, but it 
should be fairly easy for a reasonably 
competent home-programmer to transfer 
a VIC program and no doubt software to 
do it will become available soon. Software 
to make the 64 emulate a “new ROM” 
PET has already been announced by 
Commodore. A warning though that the 
cassette speeds are different so VIC soft- 
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ware must be transferred via a disk. 


Future add-ons 


The faults with the Commodore 64 Basic 
will also be cleared up, for disk based 
systems anyway, by another new item of 
software called “Simon’s Basic” which 
should be available very soon. This 
will give structured programming, named 
procedures and direct commands to hand- 
le graphics and sound. I would have 
preferred to see this as the standard. 
Other projected software includes a num- 
ber of games and educational programs, 
obviously carried over from the VIC. But 
emphasis is given to a new range of 
software especially written for the new 
machine including a word-processor, a 
spreadsheet, a data-management package 
and a spelling checker as well as other 
languages such as UCSD Pascal, Logo, 
Pilot, Comal and Lisp. Even more impor- 
tant is the projected Z80 add-on card 
which will provide the 64 with access to 
CP/M and unlimited software. 

Other projected add-ons include 
RS232: and IEEE: interfaces and 
networking capabilities. Speech synthesis 
is promised for this September and voice 
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MAIL ORDER SPECIALISTS 


VIC-20 


ARFON Expansion Unit 

FUJITSU Eprom Programmer with 
Driver Software 

FUJITSU Analog to Digital Converter 

FUJITSU Digital to Analog Converter 

FUJITSU RS232C Interface 

FUJITSU Centronics Interface with 
Driver Software 

FUJITSU Midas Communications Program 

FUJITSU Lo-cost 3K RAM Card 

FUJITSU VIC-DOS Enhancer 

FUJITSU 24K RAM Card 


APPLE II & OTHERS 
16K RAM Card 
Centronics Interface (Graphics) 
80 Column Card 
Z80 Card 
RS232C Card 
Disk Controller 


TANDY MODEL III 


Disk Upgrade Kit (No Disk Drive) 
Disk Upgrade Kit (1 Disk Drive) 
CP/M Upgrade incl Extra 64K RAM 
80 Col Video with RS232C¢ 


COMMODORE 


ADA 1600 — Centronics 0/P from 
4000 or 8000 Computer 


UCI — Centronics and Bidirectional RS232C 


from 4000 or 8000 Computers 


$186.00 
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$ 69.00 
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Code Description 


HARDWARE 


COMMODORE 64 COMPUTER $699.00 
The most versatile personal computer on the market today. 64K RAM. 
20K ROM, 40 column by 25 lines, 16 text colours, sound. and built in 
BASIC. Includes Modulator, Cables and Power Supply. 
121541 1541 SINGLE DISK DRIVE $669.00 
Intelligent Disk Drive with 170K storage capacity on each diskette. Up 
to 5 drives can he attached to each Commodore 64. 
1525 GRAPHIC PRINTER 
This 30 character per second dot-matrix printer uses plain tractor feed 
paper. Attaches directly to the Commodore 64 without any additional 
interfaces. 
1520 COLOUR PRINTER/PLOTTER 
Connects directly to the Commodore 64. Has four (4) colour pens. 
Prints text in four (4) sizes and draws charts and Graphs. 
1530 COMMODORE DATASETTE 
Provides handy economical storage of user-written or pre-recorded 
programs using standard audio tapes. 


120064 


$479.00 


121525 


$360.00 


121520 


101530 $ 96.00 


BOOKS AND MANUALS 


120001 COMMODORE 64 USER MANUAL $ 12.00 
Comes free with every Commodore 64 but also in demand by teachers 

and “computer families.” Comprehensive instructions. 

C64 PROGRAMMERS REFERENCE GUIDE $ 22.00 
A master reference manual full of information on BASIC and Machine 

Code programming. Tips for all levels of programmers. 


EDUCATION SERIES 
re nN ee 
120150 GORTEK & THE MICROCHIPS $ 50.00 
A delightful and unique concept in teaching young people to program. 
Couples a space adventure story with lessons in BASIC programming. 
Includes imaginative illustrations in vivid colours and is accompanied by 
two cassettes containing educational programs. 
120151 INTRODUCTION TO BASIC PART 1 $ 40.00 
This most popular VIC 20 self tutorial has been revised and improved 
for the Commodore 64. Although this course relates to the 
Commodore 64. once you have mastered it youcan use the skills on any 
other BASIC Computer. Fifteen units containing practical work and 
experiments. Two cassettes are included. 
INTRODUCTION TO BASIC PART 2 $ 40.00 
Second stage of this self-tutorial. Ten units including reading, practical 
work, programming and a self-test questionnaire. 


AND LOTS MORE 


PHONE CALL OR WRITE 
FOR OUR INTRODUCTORY 
SPECIAL PACKAGE DEAL 


VIC-20s NOW IN STOCK 
WITH A LARGE RANGE OF 


PERIPHERALS & SOFTWARE 
A WIDE RANGE OF COMPUTERS AVAILABLE 


120002 


120152 


recognition for the following January. 
Dates may well be moveable as always in 
this business, but clearly the 64 will be the 
centre of a very sophisticated computer 
system with access to a very large software 
base. 


Inside 


Taking the lid off the 64 means undoing 
three screws at the front. Then the top 
comes off with the keyboard which is a 
separate unit. The lead on the keyboard is 
not quite long enough to be able to lay top 
and bottom side by side but it disconnects 
easily, as does the lead to the power LED. 

Inside is a single board occupying the 
whole space. The processor is a 6510A, a 
development of the 6502 used in other 
Commodore machines. Memory comes in 
the now standard form of 8 X 64k 
dynamic RAM chips. There are the usual 
cluster of peripheral control devices and a 
total of 20k of ROM in three chips. The 
video circuitry is on its own and screened 
by a metal case from the rest of the 
machine as are some of the external 
connectors. The whole is surrounded by 
what I can only describe as a sheet of 
conducting cardboard. This is clearly a 
professional job as you would expect from 
a company like Commodore and the 
overall impression is of solid reliability. 

The memory map is not given in the 
manual though addresses are given for the 
screen and various control registers. 
Overall there is a total of 54k of RAM 
which is available to the user though 16k 
of this is in parallel with the Basic 
interpreter so from Basic only 38k is left. 
There is 4k of ROM on top of Basic and 
3k of system RAM. Unlike the Z80 and its 
relatives all input/output ports will appear 
on the main memory map so a true 64k is 
difficult to achieve on 6502/6510 
machines. 


® 

Graphics 

The graphics capabilities of the Commo- 
dore 64 are quite extensive. They repre- 
sent a reasonable compromise between 
the speed and economy of memory of 
graphics characters against the conveni- 
ence and quality of true bit-mapped high 
resolution graphics with its demands on 
memory. 

There are three ways of using the 64’s 
graphics. The first is by the graphics 
characters available from the keyboard 
and through the CHR$ function; all 
graphics characters as well as control 
characters can be entered between quotes 
in a Basic string assignment. This makes it 
quick and easy to program many static 
pictures, such as Bar charts for example. 
The second way is to use POKES to play 
around in the video registers to give a 320 
by 200 pixel resolution; this is not very 
easy or convenient but may be made 


easier with “Simon’s Basic”. 

The third and most interesting techni- 
que is the sprite graphics where high 
resolution shapes can be plotted on a 24 
by 21 grid and can be made to move 
around the screen, enlarge and diminish 
through values POKEd into various sprite 
registers. They can be made to pass 
behind one another and collisions can be 
detected. Up to eight sprites can be active 
at any one time. Once again the process of 
defining and manipulating sprites is quite 
complicated from the standard Basic. The 
sequence that must be followed to define 
and use a simple sprite is first to plot the 
required shape on a 24 across by 21 down 
grid using graph paper. Each row of 24 
on/off bits is interpreted as 3 bytes and the 
resulting 63 8-bit binary numbers con- 
verted to decimal. These 63 data values 
are transferred to a block of 63 bytes 
somewhere at the beginning of memory — 
the number of this block (in multiples of 
63 from 0) must be POKEd to a particular 
register so that the sprite knows where to 
get its data. The starting address of the 
video registers is at 53248 and the number 
of the register is added to this base 
address to get the address of the register 
into which the appropriate values can be 
Set. 

Motion is achieved by updating the X 
and Y co-ordinates. The user must be able 
to convert between one or more ‘1’s in an 
8-bit binary pattern representing one or 
more sprites being manipulated into a 
decimal number. Collisions can be de- 
tected by PEEKing at registers and deter- 
mining whether or not particular bits have 
been set. Sprites can be any of the 16 
colours or a special multi-coloured one. 
One problem arises with the use of an 
8-bit register to hold the X co-ordinate 
since this gives a maximum value of 255, 
whereas the screen width is 320. To move 
past the barrier needs the setting of the 
Most Significant Bit for the appropriate 
sprite in register 16, which effectively 
makes the X co-ordinate into a 9-bit 
number and hence up to 511. The sprites 
are not particularly fast when used from 
interpreted Basic but speed should in- 
crease when compiled Basic or Assembly 
code is used to give some good games 
effects. 

The normal characters can be POKEd 
into the screen, which occupies 1000 bytes 
from 1024 in a straightforward row by row 
one byte per character grid, but the 
character codes to be POKEd are not 
ASCII. A parallel 1000 bytes starting at 
55296 controls the colour in each charac- 
ter position which can be again be set by 
POKEing the appropriate colour code 
into the correct place. 


Sound 


The sound generation facilities are 
another strong feature of the Commodore 


64. Again the standard Basic leaves you to 
set all the various features of a sound by 
POKEing into various registers but the 
facilities are excellent and the quality 
good. 

The first thing to note is that the sound 
actually comes from the television set; 
there is no in-built loudspeaker. An audio 
output is available from the same connec- 
tor as the video output and enables the 
sound to be played through an amplifier 
or a domestic hi-fi. It has been claimed 
that the sound produced by this machine 
is as good as some synthesisers, I think 
this is overstated but the quality is as good 
as I have heard and the range of settings 
available is quite staggering. 

There are three voices occupying a 
range of registers from 54272 to 54292 
inclusive. It is possible to control for each 
of three voices: volume (a range of 0-15), 
attack/decay and sustain/release, frequ- 
ency, waveform, and pulse rate. Values 
are given in the manual to play notes over 
9 octaves and in a variety of voices ranging 
from piano to trumpet as well as sugges- 
tions for found effects. A piano keyboard 
is one of the add-on units that should be 
available soon and that could be interest- 
ing if backed up with suitable software. 


Documentation 


The Commodore 64 comes with just the 
one ‘User’s’ manual which purports as 
usual to be both a manual for the machine 
and an introduction to Basic (and binary 
arithmetic in this case). It does not really 
succeed but it could be worse. On balance 
it is much better than many Commodore 
manuals in the past. My main criticism is 
its small size: the reader is pointed to- 
wards the ‘Programmer’s Reference 
Manual’ for further information but this 
has to be obtained separately. There are 
some major omissions from the ‘User’s 
Manual’, notably the only mention of the 
function keys is to point out how useful 
they could be, but nowhere does it men- 
tion how to use them! I would think that 
the ‘Programmer’s Manual’ was necessary 
enough to warrant inclusion as standard. 
To emphasise the dual nature of the 
Commodore 64 the manual seems to 
assume that many users will be attaching a 
disk drive so all instructions for loading 
and saving programs, and for the use of 
data files, duplicate for disks and tape. 
The manual gives a number of useful 
examples to illustrate the use of Basic and 
the various facilities of the machine. 
Tables are included in the appendices for 
the video control and sound registers and 
clear instructions on how to POKE to the 
screen and the screen colour area. 
Although it is quite well written the 
manual does seem to fall between two 
stools; the novice may well find some of 
the tables and the binary arithmetic a bit 
daunting and require something which 
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Just how much 
FREE SOFTWARE 
comes included with 
your computer? 


We don’t mean to boast, but it would be 
extremely hard to find ANYBODY else who 
could better the range of software we offer 
free with our Kaypro and Columbia 
packages. 


The powerful big business computer built with 
many standard features and lots of expandibility. 
IBM compatible. 


Ange A portable self-contained computer designed 
THE * SOFTWARE to increase productivity in your business. 
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eo PERFECT FILER. see cee Data Base e PERFECT SPELLER:........ Fast Speller Checker 
e PERFECT SPELLER"........ Fast Speller Checker PECACON DISK Fhe eas De Se W/P Teach 
TOTAL COST OF ENTIRE PACKAGE....... $5,225 TOTAL COST OF ENTIRE PACKAGE........ $2,859 


plus tax if applicable 


plus tax if applicable 
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COMMODORE 64 


takes a bit more time over their use. On the other hand a 
more experienced user would feel a bit restricted by the 
absence of the Programmer’s Manual and so would need to 
buy it straight away. 


THE AMAZING 


Conclusions 


The Commodore 64 is what you might expect from a major 
manufacturer like Commodore: a professional high quality 
machine with a guaranteed large software base. There is 
nothing startlingly new about this machine, in some ways it 
is a marketing ploy like the new Apple ITE: upgrading a 
well-tried and proven architecture with the most modern 
technology. This allows the manufacturer to launch a 
product which will compete on equal terms with the new 
machines while armed with peripheral attachments and 
software already available. That has to be a recipe for 
success. The VIC printer, joysticks, disk drives and others 
will all work on the 64, new sophisticated add-ons designed 
for this machine will be available shortly. N OW AVAI LAB L E AT 
It is a good machine with all the facilities that a home 
user would require, although I have my doubts as to its 
usability as a business system, but this will depend on 


much on the software. There are machines around now or Cc Ww COM PUTERWARE 
coming soon which will overtake the Commodore 64 in 
specification but the 64 will have the same advantage that 305 LATROBE STREET, 
the VIC enjoys, namely that it along with its peripherals 
and software will be available in large numbers. M E LBOU RN & 3000 
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ONE BIG ISSUE OF MICRO-80 MAGAZINE FREE! 


If you own one of these computers, you should be reading MICRO-80 magazine, the magazine 

not only written by enthusiasts, but actual owners and operators of the same computers you use. 0% 
MICRO-80 understands your needs and is vital reading from cover to cover. «e, 4 2 2? 
Features six new programs in each issue with full operating instructions. Xp oF <0 
An analysis of each program's structure and operation is included to help you improve rx oO os = 

your own programming capabilities. A ae 


(a : me . 


; ; : ‘ : 32 CV. ss cP 
Instructional articles on programming techniques, hardware improvements and _ x ee oO Swe ae ¢\ 
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At the top end of the portable computer 
market all is chaos. Osborne has spawned 
a host of lookalikes too numerous even to 
remember their names. In the middle, 
Epson has opened up the “book sized” 
market and others like TI and NEC are 
following. But the bottom end (pricewise) 
of the market is still dominated by a silent 
Struggle between two companies, Sharp 
and Casio. I hesitated before saying “bot- 
tom” end because in many ways these 
machines are in the vanguard, attacking 
problems of miniaturisation which their 
bigger rivals are for the moment avoiding 
by using standard micro industry parts. 
But if the future really does lie in a 
“pocket mainframe” then the technology 
which Sharp and Casio are putting into 
machines like the 1251 and the PB-100 is 
pioneering stuff; despite which many peo- 
ple will still regard them as glorified 
calculators. 

The latest round in the war involves the 
almost simultaneous launch of the Sharp 
PC-1251 (reviewed in February) and 
Casio’s PB-100, the subject of this review. 
Both machines are basically scaled down 
versions of previous models which, by 
using very L:arge Scale Integration, have 
retained all the functions of their pre- 
decessors in a much smaller, more 
attractive, package and at a reduced 
price. The PB-100 is a replacement for the 
fx702p which is currently being sold off at 
a discount to clear stocks. 


Hardware 


The PB-100 comes in a slim alloy and 
plastic case measuring 163X70X10 mm 
which makes it rather longer than the 
Sharp but equally “shirt-pocketable”. De- 
spite its extra length it has a smaller 
display, which holds 11 characters on a 
7X5 dot matrix. At the top of the display 
are several small character annunciators 
for the different operation and angular 
modes and to display the number of 
program steps remaining. 

The keyboard is completely redesigned 
in qwerty layout (the 702p was abcd 
alphabetic) and has nicely spaced keys; 
like the Sharp however it lacks a proper 
space bar, space being hidden among the 
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J SHIRT POCKET CASIO 


Dick Pountain takes a close look at the latest pocketable computer — the Casio PB-100 


other keys. The idea of single keystroke 
Basic reserved words is retained from the 
702p; each main key has in fact four 
functions, the second two being obtained 
by entering EXTension mode. Normally 
shift will produce a Basic word — eg, shift 
A gives GOSUB - but in EXT mode one 
gets lower case letters which shift to 
special graphics characters including 
some Greek letters. The equivalent of 
Enter or carriage return is a large key 
called EXE which lives in the numberic 
keypad. This is very convenient as it 
allows the PB-100 to be used as a calcula- 
tor with only one hand. 

The 702’s CONT key is gone; now we 
have a STOP key which suspends prog- 
ram execution and EXE restarts it. The 
ANS key is retained which recalls to the 
display the result of the last calculation 
performed even if the power has been 
switched off in the meantime. MODE, 
shift and cursor left and right are placed in 
their own small pad above the main keys. 
Ten modes of operation are provided, 
namely RUN, WRT, EXT, trace on and 
off, print on and off, and three angular 
modes. 

A peep inside the case (easy for once as 
screws are used for fastening) reveals the 
true achievement in integration as proces- 
sor, RAM and Basic ROM are all on a 
single chip about half the size of a postage 
stamp. In addition an interesting new kind 
of flexible cable is used for bus connec- 
tions which appears to have black plastic 
conductors instead of metal! Two lithium 
cells provide 360 hours continuous opera- 
tion which translates into around two 
years of normal use. Next to the battery 
holder is space for an extension RAM 
moduie which was fitted to the test 
machine. The standard RAM fitted is 544 
Steps plus 26 memories (ie, variables), 
which adds up to 752 bytes since the Basic 
is fully tokenised. The extra RAM pack 
adds a further 1k to give 1568 steps and 26 
memories. The memory is repartitionable 
using the DEFM command; one could 
have 94 memories (222 with RAM pack) 
and no program space. This is quite 
substantially less memory than is offered 
by the Sharp 1251 which comes with 3724 
bytes of user memory as standard. 


A glance at the Benchmark timings will 
show that this processor is fast for an 
ultra-miniature CMOS device; up to 5 
times faster than the PC1251 on certain 
functions. 

It goes without saying of course that the 
PB-100 is all CMOS with permanent 
memory and auto power off after seven 
minutes. As is now the fashion, a some- 
what redundant contrast control is fitted. 
There is no real time clock/calendar func- 
tion. 


Benchmark timings 


BM1 8 
BM2 a 
BM3 82 
BM4 80 


BM5 105 
BM6 160 
BM7 220 


BM8 


All timings in seconds. For a full 
explanation of Benchmarks see APC 
November 1982. 


Operation 


The PB-100 works very nicely indeed as a 
calculator due to the thought which has 
gone into the user interface. Chained 
calculations are performed exactly as they 
would appear on paper with the added 
benefit that the display can be edited 
using the cursor (pressing ANS once in 
the middle of a calculation puts the 
editing cursor on the display; hitting it 
again recalls the last result calculated). 
When using functions like SIN and LOG 
no parentheses are required around the 
argument which saves a lot of fiddling 
with shifted characters. Arithmetic is to 
12 digits with 10 displayed (8 if an 
exponent is used); dynamic range is the 
usual 10*°+/—99. Two numeric formats 
are supported; fixed point scientific 
(selected by SET E n) or floating point 
(SET F n) with rounding to n digits on the 
display only; SET N cancels any format 
and the full 12 digit numbers are available 
internally. Scientific format (eg, 
1.3456E24) is automatically selected for 


A quick reminder call- 
Datalife Hotline is firing. 


Thats right, Verbatims toll-free‘ call service is © 
still buzzing with activity. And for those of you 
who heard an engaged tone when you rang - try 
again! Weve realised how much you want to talk 
to us, so were putting on another friendly voice 
to help with your queries or take your orders. 

So call today for Datalife Flexible Diskettes 
— The Australian disk with the 


5 year warranty. 


Datalife Hotline : e Call toll-free, 
fomVerbatim. J 908-022023 


Ys 


/™ AUSTRALIA'S LARGEST SELLING MICROCOMPUTING 
= TITLE BRINGS YOU COMPREHENSIVE BENCHTESTS ON 
ike 21 LEADING MICROCOMPUTERS 


‘ APC’s Microcomputer Benchtest Special is a compilation of authoritative 

im Benchtests of twenty-one microcomputers in one complete volume. Listed 
a are the computers tested, some of which have never appeared in Australian 
we Personal Computer before. Use the coupon to order your copy of 

ws Australian Personal Computer Benchtest Special. 
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Z Apple If * Atari 400 & 800 * Bigboard * CBM 8032 * Commodore VIC-20 * HP-125 * IBM Personal 
ff Computer * Micro Bee * Monroe OC8820 * Onyx C8002 * Osborne 01 * Peach * Sharp MZ-80B 


go Sinclair Spectrum * Sinclair ZX81 * Sirius 1 * Superbrain * TRS-80 Color * TRS-80 Model II 
ee TRS-80 Model III * TI 99/4A 

Please send me .. . .. copies of APC’s Benchtest Special. I enclose $3.80 per issue to Benchtest 
| Special Offer, P.O. Box 280, Hawthorn, Vic 3122. Cheques should be made payable to — 
cf Australian Personal Computer. 
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PORTABLE COMPUTER WORLD 


The no-frills basic model. 


nn a 5 


numbers above 10°10 or below 10*-3. 
All the transcendental functions normal 
to Basic are supported but the extra 
Statistical functions of the 702p have 
regrettably been abandoned; they must 
be entered as a program if required. 

In other respects the Basic and operat- 
ing system follow closely that of the 702p; 
10 program areas called PO-P9 can be 
selected to hold separate programs and 
can be saved individually or all together 
on tape using the optional FA-3 adaptor. 
The Basic offers fairly spartan but useful 
facilities; in particular the only string 
functions are MID (for extracting a sub- 
string) and VAL (string to numeric con- 
version) and the former only works on the 
special 30 character variable $. All other 
string variables are limited to seven char- 
acters. The variables are allotted as A-Z 
or A(Q) to A(25) etc; B(0) is the same 
variable as A(1) and so on. When using 
subscripted variables as arrays (they don’t 
need to be dimensioned) it is possible for 
them to overlap with disastrous consequ- 
ences if you don’t watch out. 


An irritating omission is the absence of 
any kind of programmable WAIT for the 
PRINT function; animated displays are 
difficult to achieve as PRINT will normal- 
ly stop execution until EXE is pressed. No 
machine level interface via PEEK and 
POKE 1s available either. 


On the plus side, the control structures 
are quite rich with full computed GOTO 
and GOSUB either to a line number or to 
a separate program area. Proper data files 
can be constructed using PUT and GET 
which write the contents of a single 
variable or a contiguous block of variables 
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to tape. 

A new thermal printer, the FP-12, is 
designed to go with the PB-100. It is 
incorporated in a cradle which holds the 
computer unlike the older FP-10 which 
hung on via a cable. The cradle is in two 
pieces which snap together and seems 
rather overcomplicated for the job it 
does. The printer uses 20 columns and 
puts out a line every second; it runs off 
internal rechargeable batteries but there 
is still a drain on the PB-100’s own 
batteries which will last for 40 hours of 
continuous printing. Printing from a Basic 


program is performed by selecting and 
deselecting print mode; there is no 
LPRINT statement so every print will 
look like: 


300 MODE 7 (switch on print) 
400 PRINT A,B,C 
500 MODE 8 (switch off print) 


though multistatement lines are permit- 
ted and will save a few bytes. MODE 7 
can be selected manually from the 
keyboard to give hard copy for calcula- 
tions. 


Documentation 


The PB-100 user manual is the normal 
flimsy affair produced by Casio but is 
nevertheless quite complete and better 
translated on average than some previous 
ones. However the PB comes with a 
sizeable paperback book as well, called 
‘Learn as you go’ which is a useful 
step-by-step Basic tutorial and includes a 
small program library at the end. It is 
illustrated with cutesy cartoons in the 
Japanese manner and is quite readable, if 
slightly stilted in prose style. 


Prices 


Casio PB-100 $99.95 
1k RAM Pack $40.00 
FA-3 Cassette adaptor $49.00 
FP-12 Thermal printer $99.00 


Printer cradle is in two parts and ts 
rather fiddly. 


Conclusions 


The PB-100 is one more nail in the coffin 
of the programmable calculator; it pro- 
vides all the facilities offered by the older 
calculators in a smart and compact pack- 
age and is much easier to program. It has a 
lot less memory and a less powerful Basic 
than the Sharp PC1251 but then it is 
cheaper to buy (though the gap narrows 
once you add in the RAM pack). It is very 
significantly faster than the 1251 which for 
applications involving long iterative com- 
putations could be crucial. 


'1-99/4A TEXAS INSTRUMENTS COLOUR KOMPUTER 


[7] WHY GET IT? | 


@ FAST 16-BIT PROCESSOR 

f AMAZING HIRES COLOUR GRAPHICS 

f BRILLIANT SOUND EFFECTS — 3 CHANNEL SOUND 
l¥ FAST, FAST GAMES WITH COLOUR AND SOUND 

ff JOYSTICKS/SPEECH SYNTHESISER. WOW! 

fl FULLY PROGRAMMABLE. VERY POWERFUL 

fl EXCEPTIONAL EDUCATIONAL SOFTWARE 

ly FANTASTIC SOFTWARE SUPPORT 


FULLY EXPANDABLE! 


f PRINTER, DISKS, REMOTE COMMUNICATION 
lf ASSEMBLER, TERMINAL EMULATOR, BASIC 
f¥ TI-LOGO 11, EXTENDED BASIC, PASCAL 

fl POWERFUL WORD PROCESSOR OPTION 

f ALL BUSINESS APPLICATIONS 

fl AFFORDABLE SPEECH SYNTHESISER 

m@ FITS YOUR COLOUR TV SET 

lf AMAZING VALUE FOR MONEY 


TI-99/4A WITH BASIC, 
COLOUR 
AND FULL SOUND 


HELD AT PRE-DEVALUATION PRICES! / 


PARSEC 


RNING 


Ia me Cn, Leanne 


FULL COLOUR 


a ke Aa ez ABR 


SHdVHDOLOHd N33Y9S IWNLOV 


PSST! ‘BUSINESS WEEK’ FEB. 83 (USA) REPORTS THE T1-99/4A 
IS SELLING AT A “RED HOT” 30,000 UNITS A WEEK! 


THE COMPUTER 
SYNTHESISER 


AND JOYSTICKS 
IWGET IT RIGHT | (Wicet IT FROM | (Wicet IT Now | 2 


'& SOFTWARE CONNECTION 


HOTLINE — PHONE ORDERS (02) 449-3647 9 a.m.-8 p.m. 


OPTIONAL SPEECH 


MAIL ORDER — P.O. BOX 375, PYMBLE, NSW 2073 


ONEY ORDER 


M 


| BANKCARD WELCOME 


OTYIPLEASE SEND ME | : 
TI-99/4A COLOUR COMPUTER 


TEACH YOURSELF BASIC 


499.00 [69.95 | 
SPEECH SYNTHESISER riag.00[PARSEC. ss CC—~—“C*~—Cids«CA9. 95 | FREE CATALOGUE | 


PAIR JOYSTICKS 3050/T| INVADERS. s——CSCSCCCC_| 39.95] FREE EXPANSION PRICE LIST 
ADD $9.00 P + D (+ 10% OVERSEAS) TOTAL AMOUNT PAYABLE 


Exp. Date ——/——/——- SIGNATURE 
ei ee ONY ee POI GOUE 


ZJBANKCARD No. 
NAME 


AVAILABLE NOW 


For the IBM P.C. or IBM P.C. Compatible Computer 


THE PLUS” SERIES 
64K — 256K RAM 


The PLUS-M” 


64K — 256K 
EXPANDABLE MEMORY CARD 
$349° sie: WINCHESTER 
with 64K pe HOST ADAPTOR 
The PLUS-S™ installed ae 
64K — 256K memory expansion 
Parallel Printer Port 
RS232? Port 
Real Time Clock $649* 
Winchester Host Adaptor with 64K 
installed 
* 180 DAY WARRANTY connec 


“ FULLY IBM COMPATIBLE 
“ FULLY AUSTRALIAN DESIGNED AND MANUFACTURED 
” FREE DELIVERY AUSTRALIA WIDE 


OTHER PLUS PRODUCTS 


PLUS—W — 3 MEG WINCHESTER SYSTEM — $2995.00" 
PLUS 64K — 64K MEMORY EXPANSION — $120.00* 
PLUS—COPY — COPY PROTECTED SOFTWARE — $49.95 
PLUS—RAMDSK — RAMDISK PROGRAM — $49.95 


* Plus Sales Tax if applicable 


DEALER ENQUIRIES WELCOME 


Available direct from: 


PERSONAL COMPUTER PERIPHERALS 
279 JUNCTION ROAD, CLAYFIELD, BRISBANE 4011 
Telephone: (07) 57 9881 
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PARALLEL 
PORT 


RS232 
PORT 


SUBSCRIBE TO APC AND GET TWO FREE 
ISSUES OF APC 


CONFUSION NOW HATH 


MADE HIS MASTERPIECE! 


(Macbeth III.iii.) 


Hardly a month goes by without news of another 
launch issue of a new computing title. By the time 
of the APC Show, there were over a dozen regular 
microcomputing magazines in Australia. 

To read them all would, by our calculations, take 
approximately a full week each month. And that 
would be a superficial reading only! Confusion 
indeed. As the first microcomputer magazine in 
Australia (launched way back in 1980) we welcome 
competition. But, frankly, there are only so many 
experienced editorial staff and so many first class 
contributors. Somewhere, quality must suffer. 

One place where you can be certain editorial 
quality will never be allowed to fall off is Australian 
Personal Computer. We constantly strive to improve 
our editorial resources and to improve our own and 
our readers’ abilities and comprehension of the 


subject. We will not lower editorial standards in 
the mad scramble to gain new readers. 

The truth is, astonishingly, that we do not have 
to. Despite the plethora of magazines that cater only 
to computers and yet another ‘learn Basic course’ 
and despite the fact that we know that many of 
our readers find APC a challenge to read, sales of 
our magazine continue to outstrip every other 
competitor in the business. We thank you for that. 

And as a concrete way of showing our thanks 
(and let’s be honest, of keeping our subscription 
growth rate) we are offering an additional two free 
copies tacked on the end of any subscription taken 
out by June 30. Whether you are taking out a new 
subscription or wish to renew your subscription 
use the coupon below and send it to APC , P.O. Box 
280, Hawthorn, 3122. 


For a limited period only, here are the special o ffer rates for a subscription 
to Australia’s largest selling microcomputer publication. 


[] I would like to subscribe to APC at the normal (1 year) rate 
of $30 including postage and handling and receive two free 
issues at the end of my subscription. 


[|] I would like to subscribe to APC at the normal (2 year) rate 
of $55 including postage and handling and receive two free 
issues at the end of my subscription. 


C] I would like to subscribe to APC at the normal (3 year) rate 
of $75 including postage and handling and receive two free 
issues at the end of my subscription. 


L] This is a renewal 


My subscription code is (if available) 


I enclose my cheque/PO made payable to Australian Personal 
Computer for $ 


Please charge my Bankcard. Bankcard Number 


Expiry Date Signature 


PLUS 

We have now arranged for special ‘first-off-the-press’ copies to be 
mailed direct to subscribers which will ensure that they arrive either 
on the same day or one or two days in advance of national 
distribution throughout Australia. 


PLUS 


Existing subscribers can take advantage of any of the offers adjacent. 
Just tick the ‘this is an extension subscription’ box on the coupon 
and enclose your payment. The additional copies will be added to 
your existing subscription automatically. You do not have to wait 
until it is time to renew (by which time this offer will probably have 
been withdrawn). Save money by extending your subscription today! 


PLUS 

We have completely reorganised our Subscription Department and 
any problems, change of address, special requests, etc. etc. will be 
promptly dealt with by an extremely ‘user friendly’ human being 

should you need to write to us. 


PLUS 
We send subscription copies of APC in a tough polythene wrapper. It 
will reach you promptly every month and in good condition. 


Why do more people read APC than any other microcomputing 
magazine in Australia? Subscribe today!! 
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PERSONALLY... 
IT HAS TO BE NEC 


NEC’s desktop Personal Computers 
are a sophisticated and practical 
solution for any business that needs 
a personal support system. 

They’re designed for absolute 
reliability and built by NEC to the 
highest technical standards. 

The APC (Advanced Personal 
Computer) is our revolutionary new © — | — 
desktop, just released in Australia. 

Its integrated storage capacity 
(2MBytes) makes it the micro- 
computer that’s best suited to a real 
desktop business environment. : 

The true 16-bit capability of its | ee — 
8086 processor makes it the most = | 
powerful machine in its class. 

The APC’s high-resolution 
colour graphics (640x 475 pixels) 
run circles, arcs and lines around 
everybody else, and its screen 
images set new standards in clarity. 

Our business software has been 
optimised to matchthe APC’s unique 
hardware features and capacity. an 

The wide range of software _ : ._.._s_ci 
applications include business plan- The PC8000 desktop personal com- When you install an APC or PC8000 


ning, budget analysis and all types puter is our 8-bit little brothertothe | computer you will also get the 

of general accounting. There’s APC .It’sidealforfinancialmodelling ‘benefit of our fully trained dealer 

also a remote intelligent terminal and general accountin back-up service. 

operation with asynchronous or and has the same He'll not only help you 

bi-synchronous (32,70, 3780) com- intelligent remote — work out your exact require- 

munications capability. All this terminal capability ments and show you how to 

from under $5,000 recommended asits bigbrother. | get the most out of your 

retail price, including tax. The PC8000 computer system, he’ll 
Both CP/M-86 and MS-DOS supports industry alsoshow you how . 


NEC stands behind 
him in the prov- 
*  ision of hard- 
ware maintenance. 


operating systems are supported by — standard CP/M-80 
the APC, tosolve business problems and N-BASIC, giving 
in the simplest, most cost-effective it.a wide range of 
way possible. applications software. 


Please send further information about the] APCL] PC8000 including 
a list of authorised NEC dealers. 


NEC Information Systems Australia Pty Ltd (Incorporated in NSW), 
99 Nicholson Street, St. Leonards 2065. Telephone: 438 3544. 


NEC CORPORATION 
TOKYO JAPAN 
Name 


Address: 


POSb6OtS Serr ys ee Pie: 


NEC 526A. 


PERSONAL COMPUTER SOFTWARE 


SOFTWARE 

Category A: 

Software sold by NECISA as the sole dis- 
tributor of these packages on NEC personal 
computers. Full support provided by NECISA. 
Category B: 

Third party software with which NECISA is 
familiar and has demonstrated and tested and 
for which first line support may be obtainable 
from NECISA, but no warranty is implied. 
Product is obtainable from author or under 
certain circumstances, via NECISA. 
Category C: 

Third party software which is claimed to run 
on NEC Personal Computer products but 
which NECISA has not, as yet, fully evaluated. 


8-BIT SOFTWARE AVAILABLE 
FOR PC8000 PERSONAL 


IMS. (C) 
Data Management 

dBASE II (A) 
Datastar (C) 
Supersort (Cc) 
Caxton Cardbox (C) 
Financial Modelling 

Calestar (C) 
Micromodeller (B) 
Multiplan (C) 
Telecommunications 

LE. Bisync—80/3270 (A) 
LE. Bisync—80/3780 (A) 
.E./Modem (Asynch) (A) 


16-BIT SOFTWARE AVAILABLE 
FOR ADVANCED PERSONAL 


COMPUTER 

Operating Systems 

CP/M-80 V2.2 (A) 
MS-DOS (A) 
Languages 

R.M. COBOL (A) 
C/BASIC-86 (B) 
C.B.-86: (B) 
PASCAL MT +/86 (B) 
CIS/COBOL 86 (C) 
DRI C 86 (C) 
PL/1-86 (C) 
SSS FORTRAN 86 (C) 
RASM 86 (B) 
CONTROL-C BASIC (C) 
SUPER SOFT C 86 (C) 
PASCAL/M 86 (C) 
JANUS/ADA 86 (B) 
Computer Innovations C 86 (B) 


Telecommunications 


LE. Asynch-86 

LE. Bisync—80/3780 
LE. Bisync—80/3270 
MODEM 86 


Word Processing 
Benchmark Word Processor 
Benchmark Telecommunicator 
Benchmark Mail List Manager 
Star Edit-86 

Wordstar-86 

Mailmerge-86 

Spellstar-86 


Data Management 
dBASE II 

Infostar 86 

Dataflex 86 


Productivity Tools 
Access Manager 86 

Display Manager 86 
Diagnostics/2 86 

Disk Edit 86 

Disk Doctor 86 

RASM 86 

SID 86 

VEDIT 86 

Word Master—86 


Financial Modelling 
Micromodeller 

Microplan Spreadsheet 
Microplan Business Planner 
Microplan Consolidator 
Scratchpad 86 

Calcstar 86 

Supercalc 86 


Accounting 
IMS (Ascent) 
Compact 


AUTHORISED DEALERS 


COMPUTER 

Operating Systems 

CP/M-80 V2.2 (A) 
Languages 

NBASIC (A) 
Word Processing 

Phantom (A) 
Benchmark Word Processor (A) 
Benchmark Mail List Manager (A) 
Benchmark Telecommunicator (A) 
Wordstar (B) 
Mailmerge (C) 
Spellstar (C) 
Accounting 

Challenge (B) 
Padmade (B) 
NSW 


Australian Sporting Systems, 6 Magnolia Street, Kirrawee  Bisplan Consulting Services, Chatswood (02) 419 7822 Challenge Computers Australia Pty. Ltd., North Sydney 
(02) 437 4322 Compu-K, South Lismore (066) 21 8180 Compute CBM Systems, Caringbah ( 
Galerie, North Sydney (02) 929 5497 Corner Store Computers, Drummoyne (02) 812680 Cybernetics Research Systems Consultants, Redfern (02) 698 8286 Data Concepts, 
Coffs Harbour (066) 52 4077. Datascape Pty. Ltd., Neutral Bay (02) 909 1233 Dynetics Pty. Ltd. Kenthurst (02) 654 9055 
(02) 799 4244 Intelligence, Sydmey (02) 295431 Lexington Data Corporation Pty. Ltd., North Sydney (02) 922 3533 Logo Micro Systems Pty. Ltd., Armidale (067) 72 7434 ESAT: 
Electronics, Tamworth (067) 63 3162 Office Updates Computer Suppliers, Sydney (02) 29 1991 
Si Microcomputer Products, North Sydney (02) 922 3977 Smith and Lane Management, Sydmey (02) 264 7651 Softcentre Software, Bondi Junction (02) 389 9767 System Services 


02) 5255022 Computer Data Processing, St. Leonards (02) 439 7077 Computer 


IBS Marketing Pty. Ltd., Haberfield 


Quotel Pty. Ltd., North Sydney (02) 9225188 Si Microcomputer Imports and 


International Pty. Ltd., Milsons Point (02) 922 3621 The Independent Micro Supply, Waterloo (02) 6987756 Trinity Computing, Parramatta (02) 683 4349 


ACT 


Boulevard Business Systems, Canberra City (062) 48 5411 


VIC 


Anderson Computers, Clifton Hill (03) 489 6630 Ashley Computer Services, (059) 
(03) 8305318 Comp-Soft Micro Computer Services, Richmond (03) 428 5269 Cycom Computer Systems, Windsor ( 


Videosonics, Fyshwick (062) 80 6911 


75 1239 Bolton Bros Pty. Ltd., Bendigo (054) 43 1455 


Shepparton (058) 217155 D.D. Webster Electronics, Bayswater (03) 729 8444 Dedicated Micro Systems, Canterbury (03) 8369270 Direct Data, 10/65 High Street, 


Armadale Entercom Computer Co., Richmond (03) 429 5883 Fleet Management Systems Pty. Ltd.. Camberwell (03) 82 7512 Harders Education and Computer Consultancy 
Services, Springvale (03) 547 8842 Information Management Consultants Pty. Ltd., Hawthorn (03) 861 5632 Maffra Computer Services, Sale (051) 44 4117 National Computer 


Choice Computer Centre, Balwyn 
03) 529 3029 D4 Data Pty. Ltd., Croydon (03) 725 6637 Data Parts, 


(B) 


(B) 


Services, Albert Park (03) 690 8011 Pedersen Computer Systems, Bayswater (03) 729 4366 Technical Computing Services, Melbourne (03) 62 1896 Wilkinson Computers Pty. Ltd., 
Camberwell (03) 836 7692. W.J.&S. Czermak, Kallista (03) 750 1327 


SA 


Copia Business Machines, Adelaide (08) 51 6300 Dolling Associated Cash Register, Hampstead Gardens (08) 261 4166 Micro 80 Wholesalers, Adelaide (08) 211 7244 PC Systems, 


Adelaide (08) 223 2688 


WA 


Computer Country Holdings, Osborne Park (09) 444 7431 Computer Services of WA Pty. Ltd., Como (09) 450 5888 Gordon Howard and Associates, Leederville (09) 328 8033 


QLD 


B. G. Kaye and Associates, Brisbane (07) 229 6803 B. W. Park, Toowoomba (076) 309183 Cairns Computer Centre, Westcourt (070) 515902 Computer Joe, Townsville 
2299977 L. F. Berwick Pty. Ltd., Gold Coast (075) 38 3711 


(007) 72 3671 Data Information Systems, Springhill (07) 


Toowoomba (076) 38 1036 Micronix, Windsor (07) 57 4806 The Data Professionals, Brisbane (07) 229 7101 


TAS 
Quantum Electronics Pty. Ltd., Hobart (002) 34 3051 


MYER COMPUTER AND BUSINESS CENTRES 


Myer Adelaide (08) 2170123 Myer Brisbane (07) 3785111 Myer Melbourne (03) 661 3050 Myer Perth (09) 321 0151 


Are. 


M. D. Research, Woody Point (07) 284 2357 


NEC 


1983 Personal Computer of the Year 
NEC's Advanced Personal Computer 
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Micro-Facility, 


ORKSHO 


Our monthly pot-pourri of hardware and software tips for the popular micros. If you have a favourite 
tip to pass on, send it to ‘TJ’s Workshop’, P.O. Box 298, Clayton, Vic. 3169. Please keep 
your contributions as concise as possible. We will pay $10 —$30 for any tips we publish. 
APC can accept no responsibility for any damage caused by using these tips, and readers should 
be advised that any hardware modifications may render the maker’s guarantee invalid. 


VIC CHARACTER 
BUILDER 


The availability of user 
defined graphics on the 
VIC is quite well 
documented (TJ's 
Workshop January 1983 
and July 1982). Basically 
the VIC normally looks in 
ROM (a 4k block from 
32768 (hex 8000) to 35225 
(hex 8999) for the picture of 
the character). By changing 
the value held in location 
36869 (hex 9005), one of the 
VIC chip’s control registers, 
it is possible to make the 
VIC look in another part of 
memory (either RAM or 
ROM) for this information 
(Table 1). 

Normally each character 
is made up of an 8 x 8 dot 
matrix, but by having a 1 
in bit 0 of location 36867 
(hex 9003) each character is 
double height, being made 


Value in 
36869 Start 
240 32768 


up of an 8 x 16 matrix. In 
this mode each screen 
location is twice as big and 
all characters appear twice 
as tall (including listings, 
etc). The number of rows 
on the screen must also be 
changed as 23 double 
height characters will not 
fit on the screen. 

The number of rows is 
also kept in location 36867 
so to give a screen with 15 
rows of double height 
characters POKE 36867,31 
(31 is twice the number of 
rows plus one). To have 
this number of rows the 
vertical centering of the 
screen must also be 
changed; this can be done 
with a POKE 36865,26. 
There is still a problem, as 
ecah character now 
requires twice the amount 
of information as for two 
normal characters — for 
example, pressing the ‘@’ 
would result in a ‘@’ being 


Characters Contents of location 


Character ROM — upper case & 


full graphics 


241 Sof92 


Character ROM — upper case & 


graphics reversed 


242 34816 


Character ROM — upper & lower 


case with some graphics 


243 35840 


Character ROM — upper & lower 


202 


203 
254 
rene, 


4096 


5120 
6144 
7168 


case with graphics reversed 
Start of Basic RAM (unexpanded 
VIC) 

Basic RAM 

Basic RAM 

Basic RAM 


(The above is an expansion of a Table in the 
Programmers Reference Guide.) 


Table 1 
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| Ordinary 


Double height 


Fig 1 
Value A Value B 


7168 255 
6144 254 


5120 253 
4096 252 


Table 2 


printed above an ‘A’. 

The way to get around 
this is to program the 
letters in the same way as 
user defined graphics. With 
normal characters this is 
done by defining each 
character with eight 8-digit 
binary numbers, or denary 
(base 10) numbers in the 
range 0 to 255. To get 
double height characters 16 


Value C 


00011000 24 
00100100 36 
01000010 66 
OT AA Oe 3 26 
01000010 66 
01000010 66 
01000010 66 
OOO000000 O 


00011000 24 
0001 1000 24 
00100100 36 
00100100 36 
01000010 66 
01000010 66 
OWT Oe 6 
01111410%-s426 
01000010 66 
01000010 66 
01000010 66 
01000010 66 
01000010 66 
01000010 66 
OOQOOQO0000 66 
OOOOO0000 66 


No Chars Amount 
memory used 
op ges 
1536 
2560 
3584 


numbers are needed. This 
could be done by typing 
them in DATA statements, 
but this would take up too 
much memory as 16 bytes 
have to be reserved for 
every character anyway. 
The other way is to use the 
characters stored in ROM 
but instead of using each 
value once to use it twice. 
This short program 


| creates double height 
characters, reserving 
enough memory, and can 
be adapted to define 
different numbers of 
characters, depending on 
how many are needed and 
how much memory is 
available (Table 2). It will 
work on the unexpanded 
VIC, on the VIC with 3k 
RAM expansion or with 
the super expanded 


OBSCURE 1500 
CODE 


The long and laborious 
task of learning about 
machine code on the Sharp 
PC-1500 in the absence of 
a manual on the subject is, 
perhaps, more interesting 
than useful, but I have 
turned up a few things 
which could be of use. 
Here are three of them: 


ON ERROR GOTO 
provides a handy means of 
trapping and dealing with 
errors, but PC-1500 Basic 
provides no way of finding 
what error occurred, or 
where. This information is 
obviously vital for 
programs in which more 
than one error can occur. 
After some searching I 
have found the three 
relevant locations. 
PEEK(&789B) gives the 
error number, while 
PEEK(&78B4) * 256 + 
PEEK(&78B5) returns the 
line number where it 
happened. 

CALL &CD71 turns the 
computer off. I'm sure there 
must be a use for this, but I 
can't think of one at the 
moment! 


40CA 5A 10 
40CC 6A 10 
40CE 48 01 
40D0 4A 10 
40D2 BE E6 6F 
40D5 62 

40D6 99 06 
40D8 52 

40D9 99 OF 
40DB 9A 


i Be 


L2: 


cartridge (in GRAPHICS 
0). The screen will work 
normally after running the 
program except the 
computer thinks there are 
23 rows although there are 
only 15, and you can 
therefore move the cursor 
off the bottom of the 
screen. 


Andrew McSean 


When the novelty of 
BEEFPing wears off, try this 
program. It provides a 
sound rather reminiscent of 
a death-ray (no relation) or 
a siren. 


1 REM ABCDEFGHIJ 
KLMNOPQR 

3 DATA &5A, &10, &6A. 
&10, &48, &01, &4A, 
&10, &BE, &E6, &6F, 
&62, &99, &06, &52, 
&99, &OF, &9A 

5 FORI=1TO 18: 
READ A: POKE &40C9 
+ ],A:NEXTI 

7 END 


Line 5 POKEs the 
machine code routine in 
line 3 into the REM in line 
1. Once this has been done 
lines 3 - 7 are no longer 
needed, and CALL &40CA 
will produce the sound. 
Note that the REM must be 
the first line in the program 


for this address to be correct. 


For those interested, see 
the assembly code. 

Anyone with machine 
code experience should 
have little difficulty in 
understanding this. 

&40CB holds the 
number of repetitions of 
the basic sound effect, and 
PITCH and LENGTHLO 


LSSI CYLCES 
LDBI PITCH 
LDGI LENGTHHI 
LDFI LENGTHLO 
JSR BEEP 

DECB 

BRNZB L2 

DECD 

BRNZB L1 

RTS 


Hewlett Packard 
chose Spellibinder 


over all other 
CP/M 
wordprocessors. 


Why? 


Hewlett Packard conducted exhaustive research 
before selecting a CP/M wordprocessor program 
to run on their HP125 business computer. The 
result? Spellbinder was judged superior in all key 
areas. Here are some of the reasons: 

Spellbinder is fully customizable. Function keys and 
cursor keys really work on Spellbinder! This means 
faster training and more efficient use. 

The most useful and workable mailing list 
capabilities. Sort by post code then merge any 
individual information from a mailing list into text. 
Powerful sorting facilities. Sort clients by income and 
then print out a list in order of income with telephone 
numbers. Sort alpabetically or numerically. Eg. Print up 
mailing labels for only NSW customers from an all 
States list and have them sorted by post code. 

Note: These facilities are built in. 

They are not expensive add-ons. 

Boilerplating. [he user can create entire documents 
by specifying the numbers of pertinent paragraphs on 
a master ‘boiler plate’ file and printing them in any 
order. 

Advanced printing features. Includes the ability to 
print in two columns and to print multiple documents. 
Forms generation facilities. Create a template that 
‘looks like’ your invoice. Spellbinder will show you 
where to fill in the blanks — then print just the 
information on your pre-printed stationery. 

Ease of use. [he three interactive levels of help are 
fully customizable so they are right for YOUR system. 
YOu can even view other documents on your disk 
without disturbing your current text. 

Arithmetical facilities are built in. Total your invoices, 
prices or statements automatically. Full 16 digit 
precision with up to 15 decimal places. 

Full support. Software Source Is dedicated to the 
support of this powerful package. A growing library of 
applications programs is available, from mail list entry 
to invoice generators. 


Contact Software Source for further details and the 
name of your nearest dealer. Come and find out what 
real wordprocessing is all about. 


Exclusive Australasian distributor: 


Glover & Assoc. SS/2 


FAST 
REPAIR SERVICES 


In workshop and ON SITE 


WoersioP 


both affect its character — machine I would be 
experiment with these. interested to hear from 
Just about ANY MICRO on the market. feSenotic else is aaa 
And ALL KINDS of DISK DRIVES & PRINTERSH | experimenting with Nase 
@ ALL PRODUCTS AND SERVICES CARRY FULL Ha machine code on this 
90 DAY WARRANTY 
( 
__UPGRADES |, cB M CRT CONTROL of the chip are controlled 
ADD ONS for the TRS-80 (*) and SYSTEM-80 (**). by 19 registers. The first, 
With easy to follow installation instructions. The later versions of CBM the address register, may be 
computers, which have 12in written to, using the 
screens differ from their instruction POKES9520_X. 
predecessors by having A value for X of zero to 17 
CRT control chips which directs attention at address 
‘OR manage the operation of 59521 to register X. Hence 
5 their VDU screens. The the following instruction 
chip fitted is an HD46505 POKES9521,Y will set 
: — in some machines, at register X to a new value Y. 
, least. This behaves as if it Most of the registers are 
t ble normal speed, perfect for halvin : aes 
a ee a a Toe tne eciae $110.00 ; is equivalent to the 6845, best left alone, as they 
which is often said to be determine matters such as 
the one used. The workings the scanning frequency and 


Essential for word processing use, full L/C descenders and NO 
S = . $65.00 


What's 
the big 
deal 
about 
self- 


The ultimate in HIGH resolutio only) cleaning 
$275.00*, $295.00** disks 


Fits all current Mini-Disk drives 

Permanent self-cleaning 

Formatted for immediate use 
See SE eee Special BASF magnetic coating 

If your system suffers from: } Resistance and durability 

1. The “silent death”, freezing or locking up. Individually tested 

2. Unpredictable “REBOOTING” of disks. 

3. “CRC” or other errors on Known good disks, etc. 


Then this is what you need, and we are so sure ridding these 51/493 DISKETT ES 


problems that we provide a full warranty on your system less 


ingle Sided 
drives and monitor for SIX months. $199.00 $2.89 EACH min quant 100 . 


$2.99 EACH min quant 50 
: $3.40 EACH min quant 10 
on disk drive configuration required. PRICES DO NOT INCLUDE SALES TAX 


___GOMING SOON QUANTITY = PRICEEX TAX INC TAX 


Utilising a QUAD DENSITY disk drive network you can now 
have up to 2.2 MEGABYTES of on line storage, price depend 


Economic disk control and SUPEREZ-803 for the MODIII. $789.00 $346.80 
Color computer upgrades available | $149.50 $179.40 


* Product of Tandy Corporation. 
** Product of Dick Smith Electronics. 


SEND S.A.E. FOR FREE BROCHURE 


| C. P.U. s J 
( APPLICATIONS Signature 
| PO Box W116 WARRINGAH MALL 2100 CPM DATA SYSTEMS PTY LTD 


app tttions 090 PITTWATER RD, BROOKVALE 184A BARKLY STREET, FOOTSCRAY 3011 
PHONE: (02) 93-5561 /] Telephone: (03) 687 6790 
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screen geometry. Flexibility 
of these is of benefit when 
designing hardware, but it 
is hard to imagine any 
useful purpose in changing 
them during normal 
operation. At switch-on the 
chip registers are initialised 
from a table. In the 4000 
series the values for 
registers 17 to 0 are held in 
addresses 59348 to 59331 
and entered by a 
subroutine starting at 
58903. If, by accident or 
design, the critical registers 
become deranged the 
display breaks up or 
disappears completely. The 
CRT heater may even be 
turned off! Such disasters 
can quickly be averted by a 
call to SYS58903. 

Some of the registers, 
however, can give useful 
variations. Register 6 sets 
the number of text lines 
which are displayed. This is 
normally 25, but any lower 
number has the effect of 
concealing later lines of 
text, even though they 
remain in the screen 
memory. Thus, 


POKES59520,6: 
POKES59521,0 


will extinguish the display. 
Poking increasing numbers 
to 59521 will then reveal 
the screen again line by 
line.A variety of tricks can 
be played with register 6. 

Register | has a similar 
effect in the horizontal 
direction. POKES5S9520,1: 
POKES59521,22 rearranges 
the format to give only 22 
characters per line, giving a 
simulation of a VIC 
display. However, the 
characters are still their 
usual size and so the 
picture width is nearly 
halved. 

Registers 12 and 13 
control the address of the 
first character to be 
displayed (high byte, low 
byte). The 6845 has 14 
address lines for 
controlling this, but only 
ten of them (AO to A9) are 
used for this purpose. Their 
relationship to the normal 


display RAM is logical: 
zero on the lines AO to A9 
causes the display to start 
at the usual point, 32768. 
Entering 1 means that the 
first character in the 
display RAM is missed and 
the display starts with the 
second character from this 
area. The address lines Al0 
and All are not used. The 
line Al2 is connected to 

an exclusive OR gate in the 
path of the video signal 
which enables the video to 
be inverted or not at will, 
by poking 0 to 16 into 
register 12. 


For normal display Al2 
is required to be high. The 
ability to invert the video 
signal is much less useful 
than one would have 
hoped: the problem is that, 
when inverted, all the 
normally blanked parts of 
the display become visible. 
These include extraneous 
raster area and the frame 
flyback path. The highest 
address line, A13, is 
connected to pin 18 of the 
character generating ROM. 
The ROM normally fitted 
is a 2048 by 8 bit device, 
which gives the normal two 
CBM character sets. Space 
is available for two extra 
character sets by fitting a 
4096 by 8 bit device. The 
2532 PROM has the correct 
connections and selection 
between two pairs of 
character sets would be 
available under the control 
of Al3. 


Registers 10, 11, 14 and 
15 are intended for the 
management of a cursor. 
As no connection is made 
to the cursor output signal, 
no use can be made of 
these. Registers 16 and 17 
are for use with a light pen. 
They capture the value 
held on the address lines at 
the instant that the strobe 
input receives a positive- 
going edge. Pin 21 of the 
memory expansion 
connector J4 drives this 
input, via an inverter. 
However, pin 21 is also 
connected to the highest 


You've just 
erased a 
vital CP/M 


file! 
What can 
you do? > 


Before you do anything drastic — there is an 
easy solution to this common disaster. In the 
situation mentioned above, the file is still on 
the disk. The powerful DIRECTORY SORT 
utility will allow you (amongst other things) to 
retrieve accidentally erased files. Other 
powertul facilities include: 

C1 Reordering of the file directory in 
alphabetical order. No more searching 
through file directories for the file you 
want. New files are identified. 

OReporting of disk free space. 

CCustomizable password security. 

CO Extensive CP/M and file information. 


Programmers, business users or anyone 
who has a lot of files to keep organized will 
find DIRECTORY SORT an invaluable and 
time saving piece of software, as well as 
providing a safeguard against the inevitable 
disaster. 

DIRECTORY SORT runs on any Z80 based 
computer running CP/M 2.0 or later. 
Memory requirement is 32K 
minimum. It operates 

with any brand of 
fixed or floppy disk, 
drive. 


OP os A =e. eo ee 
“ad co" Gx a ee oo?" APC/1 


Glover & Assoc SS/22 


Telecom Approved 


200 BAUD 


Direct Connect Modem 
with 75bps Back Channel 


$350.00 w/o Tax 


The “Micro-Modem” is designed and 
manufactured in Australia. 


It is microprocessor controlled and also 
does 300bps FD, 600bps with 75bps Back 
Channel. Conforms to CCITT U.21 and 
U.23 with U.24, RS232-C interface. 
Auto answer option available. 


WOOMERA Electronics Pty Ltd. 


P.O. Box 32, Camberwell 3124 
Telephone: (03) 29 2351 


Quality Software from 


INTERCOMPUTER 
P.O. Box 8, Oaklands Pk., SA 5046 


address line of the 
character ROM, on pin 19. 
This controls which of the 
two character sets is in use, 
giving the odd result that a 
number is latched into the 
light pen registers each 
time that the character set 
is shifted from upper/ 
lower case to graphics. 
Registers 0 to I1 are 
write-only. Registers 12 to 


BINARY CHOP 


Searching string arrays for 
a particular value can be a 
very time-consuming 
business. This subroutine 
(lines 500 to 630) cuts down 
the search time con- 
siderably by using a 
technique which is 
sometimes called the 
‘binary chop’. In this 
method, which can only be 
used on arrays already 
sorted into ascending or 
descending order, we first 
look at the string in the 
middle of the array. This 
locates the target string in 
one half of the other and 
this half is again divided 


15 are read/write and the 
light pen registers, 16 and 
17, are read-only. Read/ 
write registers 14 and 15 
can be used for storage, but 
note that registers 14, in 
common with registers 12 
and 16, has only six 
working bits. 


R BD Knight 


into two and the process 
repeated until the required 
string is located or we can 
decide it is not present. 
This is a straightforward 
sequential search. 

The program was written 
to suit most varieties of 
Basic. Lines 30-150 are a 
short program to test the 
subroutine, array A$ is 
filled with 676 strings of 
two characters each in 
order AA.AB. . .ZZ, at line 
120 the user inputs a two 
character string and the 
program prints its position 
in the array (J%) together 
with the contents of this 
position. 

The subroutine needs 


10 REM SEARCH FROGRAM TO LOCATE A GIVEN 
STRING IN A STRING ARRAY. THE ARRAY MUST 
RE IN ASCENDING SEQUENCE. 


SINCLAIR ZX81 — 16K 


CASSETTE 


COMMODORE VIC 20 110 SZ=0:E%=675 


120 INPUTITEMS 


HOME AND BUSINESS 


ACCOUNTANT (GENERAL LEDGER SYSTEM)....................... $29.95 
BSGEMBIERIEDITOR fcc, ec ee ee a Ee $19.95 120 GOSUESOO 
Wen ee a ee ae Be $10.95 gai ‘ 
BibbWiie SOUWER oc ok ee EL ee ee, $19.95 140 PRINTJZ“" 
BUDGEIGN 27 os es ee ee $15.95 150 GOTO110 
CHECKBOOK (3K EXT NECESSARY).....................00000000 $24.95 : 

os TT gat | 2 Sea > aeRO Sa OEE IO aia dS Oe a SSE a a rae) tae $14.95 160 : 

HORSE FILE (FOR THE BETTINGMAN) ......................... $24.95 S00 F=o 

MAIL: WISTCANDLABELS).......... oo el $19.95 


POE ee ee ee S310 TDZ=S%+ (EZ-S% 


STON AS Oe ty eee) er! ew os! oe eS 0. ener a a eS. ge le, Oe? Oe eye 


TAR MANTMCOMEAND EXPENSES 255 i ee bee oleae et $15.95 
VIC AMORTISATION (KNOWN YOUR LOAN) ....................... $16.95 
VICKY CALC (SIMPLE PAYROLL POSSIBLE)........................, 


250 I4Z=S%-1 
S40 REPEAT 
peer @) IZ=1Z+1 


par 8, UNTIL IZ=E% 
380 GOTO620 


S genet pee ey SO ee Se ee a POStCOUE: >... ee 
Cheque/MO/BkCd [4[9]6] = —éid‘CTcotapbl’'—sG WW, 


Expiry-date) 0s... 4... Signatufe.. 295 sero ek 6 ee 


610 J4Z=TDZ 
620 F=-1 
630 RETURN 
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360 IF ITEM$=A$ (1%) 


S90 IF ITEM#$<A$(TDYZ) 
600 IF ITEM#$:A$(TD%) 


INCL. POST. oC) » 

HOME AND BUSINESS ae = ate 
FAST ONE (FILING RETRIEVAL REPORTING) ...................... $35.00 50 DIM AS®(675) 
MODELLER X (FINANCIAL PLANNING) ................00--00-00. $29.50 . os 5 
MANAGEMENT GAMES 40 FOR I4=1 10 26 
PUR aS coe cc Bi Sa Pog eee Ee $19.95 50 EA= (IZ-1) #26 
np a oe ee of a EE a a A hee ed $19.95 - « an 
CREE ot SEG re, Sate ae ts Eh $k ee ge $19.95 60 FOR J oe 1 70 26 
EMRE het eo on eee. on Oy ied ea hg eee eee $19.95 7O AS (KZ) =CHRS (14464) +CHRS (3%4+564) 
PII ch ar ey hog a a ats ers «a Pb a oe Ee: $19.95 een ee 
MULTILEVEL GAME BO KA=K A+ 1 
GULP 2 (CHASE & EVASION IN 15 FORMATS) 90 NEXT 
ALL AB F PECT E a 

L ABOVE ALSO FOR SPECTRUM SAE FOR DETAILS LOO NEXT 


DIV 2 
320 IF (E%-SZ%)>4 GOTOS90 


THEN F=-1:J32Z=1% 


THEN EZ=TDZ%Z:GOTOS1I0O 


THEN SZ=TDZ: GOTOS10 


three parameters to be 
filled: ITEM$ must hold 
the string for which you are 
searching, S% = start- 
search and E% = end 
subscript for search. After 
calling the routine F=-1 if 


SHARP HINTS 


The Sharp PC-1500 pocket 
computer has no 
instructions to position the 
display cursor relative to its 
current position, but 
location 30837 holds the 
cursor value. So 


GCURSOR PEEK 30837 
5 


has the effect of an 
‘RGCURSOR n’ instruction 
— moving the cursor n 
columns to the night of its 
current position. If n is 
negative, the movement is 
to the left. This is handy 
when the ‘display length’ of 
an item of output is not 
known in advance. 

Note that if the most 
recent PRINT, PAUSE or 
GPRINT statement was not 
terminated by a semicolon 
or comma, the current 
cursor position will be zero. 

Now here’s how to 
recover a program which 
you've just deleted 
accidentally, using “NEW 
or ‘NEW 0’. The first thing 
to do is 


POKE 16581,0 


(assuming your first line 
number was less than 256). 
At this point, the DEF key 
can be used to run any 
suitably labelled part of the 
old program, but no other 
method of initiation will 
work, and the program 
cannot be LISTed. 

In order to fully restore 
the program, you need to 
know what its length 


64 KEY- 
BOARD MATRIX 


When I came to convert a 
PET program that PEEKed 
to location 151 for a 
keyboard matrix number to 
control its logic I found 


WorksHoP 


the ITEM$ was located else 
F=0, and J% gives the 
array subscript if the search 
was successful. 


Richard Grubb 


(STATUS 1) was. Add this 
to 16580 (40C4 hex) and 
convert the result to hex — 
say you get XXYY. 


Now, 
POKE 30823 ,&XX 
POKE 30824,&YY 


and the program is back. 

If you don’t know the 
length, count four for each 
line (this takes account of 
the 2-byte line number, 
pointer byte and carriage 
return), two for each 
reserved word, and one for 
every other ASCII symbol 
in the program; finally add 
one to get the value of 
STATUS one. Or if you 
don’t have a listing, make a 
guess at the program length 
(try to underestimate), add 
16580 and PEEK around 
locations in this vicinity 
until you find the byte 
value 255; its address is the 
XXYY needed above. 
Although this search 
cannot be programmed, as 
that would corrupt the 
program you're trying to 
retrieve, it can be speeded 
up considerably by the 
judicious use of a couple of 
reserve keys. 

On the other hand, a 
suitable machine code 
program could be stored in 
the reserve of RAM, as has 
been done on many other 
machines. Does anyone out 
there know when Sharp 
plans to release the 
processor instruction set 
and monitor listing? 


K Kerr 


that the description of the 
64’s keyboard matrix given 
in pages 93-94 of the 
Commodore 64 Pro- 
grammer’s Reference Guide 
appears not to be 
completely correct. If no 
key is depressed then a 
value of 64 is returned in 


Did you say 


you wanted more 


VIC 20 software? 


The following stores are now carrying the full 
Imagineering range of Vic 20 software. See 
these exciting and colourful products from 
companies such as: 


HES, UMI, CREATIVE AND AUTOMATED 


SIMULATIONS ON DISPLAY NOW AT OUR 
“HEADSTART” STORES 


NSW 


Vic 


QLD 


SA 
NT 
Vee 


ACT 


TAS 


City Personal Computers 
Direct Computer Sales 
Computer Spot 
Computer Orchard 
Compute CBM 
Computer Cellar 
Computer Wave 
Computer Lighthouse 
Computerland Ryde 
Moads Electrical Service 
Computer Factory 


Computers 2000 
Computerland Melbourne 


Software 80 
C.W. Electronics 


Abraxas 
Computerworld 


Gerald's Electrical 
Bruining Headland 


Computerland Canberra 
Steve’s Communication Ctr 


Advanced Electronics 
Desktop Solutions 


Quantum 


Also available from all :— 


P. Sandys 233 8992 
R. Smythe 570 8344 
K. Berminster 235 2971 
T.McNamara 063 623889 
G. O'Neill 525 5022 
R. Dibley 049 675700 
B. Kirschner 238 9984 
M. Cawsey 047 314429 
J. Van Lane 808 2666 
S. Moad 049 901968 
P. Channon 938 2522 
B. Prince 03 7814244 
R. Maskala 03 6622133 
A. Morrison 07 3716996 
B. Beamish 07 341 3577 
F. Firth 08 2235133 
J. Noble 089 817438 
K. Schultz 09 3256477 
N. Bruining 09 3814398 
G. Cook 062 822342 
S.Ninmo 062 804339 
G. Rice 033 317075 
T. Smithie 002 346752 
T. McPhee 002 310222 


Dick Smith stores 

Myer Leisure centres 
Douglas Hi Fi centres 
Billy Guyatt stores 

Angus & Robertson stores 


Choplifter ‘‘being a hero isn’t easy’’ — The most 


successful selling Apple and Atari computer game of 
all time now available for your Vic 20. 


action. 


Outworld — Outstanding graphics — ultra fast 


Crush, Crumble & Chomp — One of the more 


popular selling Apple games now offered to Vic 


users. 
Hes Writer — The ultimate in easy to use word 


processing. 


3/579 Harris Street, Ultimo, NS 
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location 197 as the Guide 
says. 

However Appendix C 
gave me no help in deter- 
mining the numeric values 
for the other detectable 
keys. There is an example 
in Basic at the bottom of 
page 93: 

10 AA=PEEK(197): 
IFAA=64THEN10 
20 BB$=CHR$(AA) 


to which I added: 
30 PRINTCHR$(AA) 


I then said RUN and 
depressed various keys and 
got some unexpected 
results. I thought from the 
manual I would get the 
same character printed as 
the key I depressed, but in 
fact got a completely 
different one. 

So I systematically went 
through the keyboard and 
noted the 64’s actual 
keyboard matrix which I 
have listed. It is not the 
same as that for any PET/ 
CBM that I have any 


information about. Nor is it 


the same as the VIC’s 


PRINTER FIX 


Having recently bought an 
Epson MX-80, I quickly 
realised how out-dated 
Level II Basic really is. It 
appears that the person 
who wrote the current 
printer driver assumed: 


1. Anyone sending a 0 to 
the printer must have made 
a mistake, so ignore all Os. 
2. LINE FEED (10D or 
O0AH) does the same thing 
as CARRIAGE RETURN 
(13D or ODH), thus change 
all the 10s to 13s. 

3. A form of paper is 
usually 66 lines long. When 
someone issues a FORM 
FEED (11D or OBH), send 
sixty six 10s instead. 


Anyone with a modern 
printer will know how 
useful Os are (e.g. turning 
off the underline mode on 
the Epson range). So I sent 
all of my Os straight 
through the printer port 
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which is explicitly listed in 
the Commodore VIC 
Programmer's Reference 
Guide. I did think it might 
be the same as the VIC’s as 
the keyboard looks 
externally identical to the 
VIC’s. The only functional 
difference that I know 
about is the use of the 
Commodore logo key in 


(FDH for System 80s or 
37EBH for TRS-80s). 

Finally, I could use bit 
image graphics on my 
Epson. This assumption 
was fatal. All my 10s were 
printed as 13s. In 
frustration I changed all 
10s to 11s, which should 
look better than a 13, but, 
for each 11 I got sixty six 
10s! 

So now all of my data 
has to be sent through the 
printer port checking each 
time that the printer is 
ready to receive each byte. 
Result: extremely long 
printout times. 

Also, if I accidentally 
sent a large load of data to 
the printer while it was 
turned off or disconnected, 
my System 80 responded 
only to the reset button. 

Two days of wading 
through various reference 
books, hours at the 
computer with DBUG and 
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conjunction with the 
numeric keys to give the 
extra colours. I thought this 
should not change the 
basic keyboard matrix that 
ignores the shift et al. keys. 
It was a surprise to me as a 
VIC user to notice from the 
PET information that PET/ 
CBMs have the left and 
right shift keys included in 


Number Key 
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their keyboard matrices. 

I could not detect any 
number value for the 
CTRL, Restore, Shift/Lock, 
Commodore logo, or either 
of the Shift keys. 


Ron Hewett 


QOGLG F EEREEEHESEREREREEEEREE REESE 
$0026 ;### PRINTER DRIVER PLUS #2# 


Q0030 fF Hee VER 1,0 
00040 ;### WRITTEN BY 
@8050 ;### SIMON SAUBERN 


06050 5### 2/227 DANDENONG RD. # 


GOG70 ;### WINDSOR, 3181, 


3/4/1983 bt 


$#t 
ttt 
€ 
tEk 


oe 


QUQGS ERHEEEHEEE EE ELHALEREEE REESE 


4076 86090 ORG 4026H ;PRINTER DRIVER POINTER 
4026 E87F 80100 DEFW PRINT iNEW PRINTER DRIVER ADDR. 
7FE8 oO11e ORG 32744 i#4# MEM SIZE FOR 14k 
7FEB JA4@38 = 8A120 PRINT = LD A, (3840H) SADDRESS OF BREAK KEY 
7FER EA@4 e4130 AND 4 ;VALUE OF BREAK KEY 

FFED C2191A a1 4a JP NZ, 1AI9H iJF DOWN RETURN TO BASIC 
7FFG 21837 © 90158 LD HL, 37E8H sPRINTER PORT 

iEEX ERIE oalee BIT 7, iHL) iCHECK IF BUSY 

TFFO 20F1 aai7a JR NZ, PRINT +YES. GO CHECK BREAK KEY 
PFE? 2ilioa © alge LD HL, 17 iNO. FIND NEXT CHARACTER 
TFFA 39 80196 ADD HL, SP i710 RE PRINTED 

7FFR TE e0200 LD A, (HL) sPUT IT IN A? 

TFEC 326837 © 00216 LD (37E8H) A ;SEND IT TO PRINTER 

TFEE CY a02270 RET sRETURN TO CALLER 

eaCl b0234 END @6CCH 


Z-BUG, produced Printer 
Driver Plus Version 1.0. It 
allows the sending of 0s, 
10s, lls and 12s to the 
printer correctly, as well as 
allowing the use of the 


BREAK key to halt 
printing. The listing shows 
it assembled for 16k. The 
line with the two #s in its 
comment column shows 
the memory size that you 


RUNS STOF | 


ot | jeeweces _ eubwseen > cevbveee.| Vanbedea~ ‘.euuksee “)-o0ebens? oceege 


must give to the computer 
upon powering up. 

Printer Driver Plus 
Version 1.1 formats each 
line to 64 characters in 
length, as well as doing the 
above. Hopefully, all 
System 80/TRS-80 listings 
submitted to APC will use 
this routine as it provides a 
simple way of checking for 
errors when entering long 
lines. Each line in the 
listing will correspond 
exactly with what you see 
on your screen. 

BEWARE: Both routines 
will NOT work with 
EDTASM-4 and don’t 


WorksuoP 


forget that some programs 
(such as spread sheets) 
need 80 columns in their 
printouts, so use Version . 
1.0 for these. 

(NB: The only diff- 
erences between the two 
versions have been marked 
with ## in the comment 
column of the Version 1.1 


listing.) 


The printer drivers can 
only be used from Basic as 
the normal ROM calls 
from machine language 
routines (such as 3BH) 
alter the stack pointer. 


Simon Saubern 


DOQ1G | EEHEERAEEEAREEEREE RHEE REESE 
@8020 j##* PRINTER DRIVER PLUS ### 


O0G30 ;#EE VER 1.1 


G0G4@ ;##* WRITTEN BY 


3/4/1983 


@005@ ;##* SIMON SAUBERN 
OGG6@ y### 2/227 DANDENONG RD. 
Q0670 ;##* WINDSOR, 3181, 
QGARG pEHHEEHEELEREEHEEEE HEL ERE EES 


4026 QO58 ORG 
4026 D27F 88100 DEFW 
4a4i QG116 ORG 
4041 40 04120 DEFH 
TFD2 00138 ORG 
"FD2 304038 = G14 PRINT = LD 
7*DS E604 Q6158 AND 
‘FD? C2191A G18 JP 
7FDA S1E837 = 6178 LD 
7FDD C37E 80186 BIT 
TFDF 26F1 @0199 JR 
7FEL 211100 00200 LD 
TFE4 39 00214 ADD 
FrES TE $0228 LD 
7FEG 32E83? = 023 LD 
7FE9 FE@D 00240 cP 
7FER 28QE 80258 JR 
7FED 3A414@ = 66260 LD 
7FF@ C4al 08274 ADD 
7FF2 FE4@ 68280 Ce 
7TFF4 2006 84290 JR 
7FF4 3E6D 60360 LD 
7FFQ 32E837 = a0318 LD 
7FFB AF 60328 ZERO = XOR 
7FFC 324140 «©=690330 SKIP LD 
TFFF C9 86340 RET 
@6CC $0350 END 


( 68000 TOTAL ERRORS 


PRINT 7FD2 
SKIP:--~ 7FFE 
ZERO = 7 FFB 


4026H 
PRINT 
46414 
@ 


mag Oey 
Para aoe oy 


A, (3B40H) 
4 

NZ, 1A19H 
HL, 37E8H 
7, (HL) 
NZ, PRINT 
HL, 17 
HL, SP 

A, (HL) 
(J7ESH) A 
aDH 

1, ZERO 

A, (4041H) 
A! 

40H 

NZ, SKIP 
A, @DH 
(37EBH) A 
A 
(4O41H) A 


@6CCH 


EEE 
FE 
ttt 
£EE 
Ett 


bal 


iPRINTER DRIVER POINTER 


;NEW PRINTER DRIVER ADDR. 


144 STORAGE BYTE 

14% ZERO IT 

i#4 MEN SIZE FOR 14k 
;ADDRESS OF BREAK KEY 
;VALUE OF BREAK KEY 

iIF DOWN RETURN TO BASIC 
}PRINTER PORT 

jCHECK IF BUSY 

‘YES. GO CHECK BREAK KEY 
3NQ. FIND NEXT CHARACTER 
370 RE PRINTED 

sPUT IT IN *A’ 

iSEND IT TQ PRINTER 

i#4 END OF STATEMENT? 
744 YES. RESET COUNTER 
344 GET NUNBER PRINTED 
344 UP DATE IT 

34% END OF LINE? 

i#4°N0. JUNP TQ SKIP 

344 YES. A=CR 

3#4 SEND IT TO PRINTER 
3#% ZERO 7A’ 

3## STORE NUMBER PRINTED 
;RETURN TO CALLER 


MICRO PROFESSOR 


unique technology 


Learn Computing 

with the MPF-1 

@ Fully documented 

@ Fully expandable 

@® Four option boards 

@ OEM as well as Education 


A Z80 basec micro- 
computer with extensive (4) 


teaching manuals for as little as A | 38 (+ ST) 


Personal Computing 
: with the 


powerful MPF-II 


@ At home 

@ In the office 

@ In education 

® For entertainment 
Compact, dynamic design, 64K RAM, 16K ROM, 
Basic, Apple-soft compatible. Mixed text and 
graphics, six colours and more for only—$549 (+ ST) 

1982-84 EMONA Test/Measuring Instruments 
and Computer Products CATALOGUE! 
Send 65c stamps 


EMONA COMPUTERS 


A Division of EMONA ENTERPRISES PTY LTD 
Sales and Showroom CBC Bank Bldg. 
661 George St, Sydney 2000. Ph: (02) 212 4815 


a 


Country Soft 
PRESENTS 
$ssssss 


CASH BOOK 
S$SSSSSS 


for your Osborne 


A File Manager that 
Turns your Osborne 
into a Computerised 

Filing Cabinet 


A Fully Computerised 
Cash Book & Bank 
Reconciliation 

56 User Defined Headings 


Country Soft, | 
61 Canning Beach Road, Applecross 6153 Ph:(09) 364 9571 


SPECIAL OFFER 


I would like (__) copies of CASHBOOK 
( ) copies of INFOMANAGE 
at the Special Introductory Price of $250 each or(_) copies of DUO 
PACK (1 CASHBOOK and | INFOMANAGE) at $450 
I enclose payment for $( =) TOTAL 


Address 
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iCLEAN UP WITH NILFISK j 


HOW NILFISK 
CAN KEEPYOUR 
COMPUTER CLEAN. 


Even with today’s computers, a dust free environment is 
still advisable, for both your staff and your office equipment. 


: y But every day, people bring in dust from outside. 

ne , _ Printers create paper dust, carpets produce fluff and then 

we, the air conditioning system helps circulate all this 
throughout your whole office complex. 
Nilfisk can keep your office, and most importantly your 

disk drives, clean and efficient with their GS80 vacuum 
? Cleaner. Its unique cyclonic action makes it quieter and 
7 more powertul than any other conventional barrel or 
upright vacuum om Its filtration system can trap 99.9% of all dust 
particles larger than .03 microns—that’s 0.00003mm! You can safely use 
your Nilfisk vacuum cleaner whilst your computer is in use, because 
the Nilfisk creates no electronic interference. Nilfisk will supply a 
wide range of attachments for cleaning all types of surfaces around 
your office. So, don’t put your staff or equipment at risk 
—clean up with Nilfisk. 


x x 
ee 


SssS\ 
SS 
°] 


Unique cyclonic action and filtration system of Nilfisk’s GS 80. R 


For more information either fill in this coupon and mail it to: Nilfisk of Australia P/L, P.O Box 21, ae Se tage 
CONCORD WEST, N.S.W., 2138 or phone 736 1244. For calls from outside the Sydney metropolitan area eee 
phone 008-22 4326 at the cost of only a local call. 


PAMGr 2S a Te Company: 
Address: 


Phone Number; 


EOIN 
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The positive integers consist of 1, 2, 3, 4, 
5...; a general number in this sequence 
will be noted byl, morn. 

The Triangular Numbers, denoted by 
T,, represent the number of identical 
spheres that can be packed into a com- 
plete triangular array having | rows. Thus 
T, =1,T,=14+2=3,T3;=14+2+3= 
6, and in general T, = 1/21(1 + 1). 

The Tetrahedral Numbers, denoted by 
tm, represent the number of identical 
spheres that can be stacked in a complete 
triangular pyramid, or tetrahedron, hav- 
ing m layers — each a complete triangle. 
Thus t; = T, =1,t~, =T,+T,=1+3= 
4,t,=T,+1T,+T3=1+3+6=10, and 
in general t,, = 1/6m(m + 1)(m + 2). 

In contrast to the above numbers, 
which are essentially geometrical in ori- 
gin, the Fibonacci Numbers, denoted by 
F,,, are here defined algebraically using a 
recurrence relation F,,; = F, + Fp-i 
where F, = F, = 1. That is, any term in 
the Fibonacci sequence is obtained as the 
sum of the two previous terms. Thus {F,} 
ee les 2, 3 oO, ios or = 2s. p> A 
sequence has so many interesting prop- 
erties that it has its own publication, The 
Fibonacci Quarterly. 


PROBLEM 


This month’s problem is in three distinct 
parts, which are seen to have a common 
logical thread. 
a) Which tetrahedral numbers are also 
triangular numbers (eg, T; = t; = 1, T, = 
= 10)? This problem has been attri- 
buted to W Sierpinski, 1970, and others. 
b) Which Fibonacci numbers are also 
triangular numbers (eg, T, = F; = 1 = Fy, 


Pn _NUMBERS COUNT Nie 7 
TRIANGULAR, TETRAHEDRAL aay 
AND FIBONACCI NUMBERS ¥ 


Mike Mudge continues his series of puzzles for the maths freaks among us. 


T, = F, = 3, Tg = Fg = 21)? This problem 
is due to Vern Hoggatt. 
c) Which Fibonacci numbers are half the 
sum or difference of the cubes of two 
pee Aare 1= ae + 1°), 8 = 1/2(2? 
13 = 1/2(3° — 1°)? This is closely 
eae to the abstract problem in number 
theory of finding all quadratic fields of 
class-number 2. 

Submit a program, or suite of programs, 
which generates answers to the above 
questions up to some maximum positive 
integer, N, whose value may be input 
data. All submissions should include 


program listings, hardware descriptions, 
run times and output; they will be judged 
for accuracy, originality and efficiency 
(not necessarily in that order). A prize of 
$25 will be awarded to the ‘best’ entry 
received within two months of the appear- 
ance of this article. 


| 


THE a ALA 4 


COMING 


Submissions to: Mr M R Mudge, C/- 
Australian Personal Computer P.O. Box 298, 
Clayton 3168. 

Note: Submissions will be returned only if 
suitable stamped addressed envelopes are 
included. | 

Response to the first article in this series 
was predictably sparse; however, the ‘best’ 
entry has been chosen as that of Robert 
Merson, who combined some _ subtle 
algebraic transformations with a factoring 
technique to reveal: 


428 = (-117091)> + (—111433) + 
2(114332)° 
491 = (13584908)? + (13476659)? + 


2(—13531000)° 
580 = (89845)? + (85111)? + 2(-87542)' 


END 


* WAIN NDA 


COMPUTER MAINTENANCE 


USE THE SERVICE PROFESSIONALS 


Maintenance @ 3rd 
Computer Maintenance @e Systems, Terminals, Printers, Disks 


aaa Pos DIGITAL EQUIPMENT PTY. LTD. 


e Large Volume Computer 


Contact us for a 
competitive 


Party quote before you 


commence any 
work. 


Adelaide (08) 46 4062, John Niven; Brisbane (07) 352 5788, Ken O'Brien; Canberra 
AU E” (062) 58 1811, Mark Stephenson; Melbourne (03) 544 3444, John Czachor: Perth 
(09) 387 6055, Stan Belger; Sydney (02) 848 8533, Peter Thomson. 
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SOME OF AUSTRALIAS 
BIGGEST COMPANIES 
WOULDN'T BUY ONE OF THESE... 


commodore 


COMPUTER. 
SITIus 


7 COMPUTER 


... WITHOUT ONE OF THESE 


Sold and Serviced by 


Mitere| 


In microcomputers, as in any machine, a system is only as good as its 
backup. Which is our strong suit at Microcomp. For a start, we won't just sell 
(or rent) you a computer. We'll advise you on the right combination of 
machines and accessories, and develop custom-designed programs to 
answer your particular needs, now and in the future. 

Then, we're ready with all the backup you need, including on-the-job 
training, servicing, replacement machines and much more. 

Allthis, plus four years experience in microcomputers, is why the big 
names above chose us to sell their products. And it’s why a lot of other 
big (and small) names come to us to buy them. 

We've set out in black and white what we believe should be your minimum 
requirements, in our Corporate Account Support Policy, which we'll be happy 
to send you on request. It makes very encouraging reading. 


B.S. MICROCOMP PTY. LTD., 
56] BOURKE STREET, MELBOURNE 3000. 
CALL BILLSAUNDERS ON 614 1433. auw/ucio 
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Welcome to the confusing world of the microcomputer. 
First of all, don’t be fooled; there’s nothing complicated 
about this business, it’s just that we’re surrounded by an 
immense amount of necessary jargon. Imagine if we had 
to continually say ‘numbering system with a radix of 16 
in which the letters A to F represent the values ten to 15’ 
when instead we can simply say ‘hex’. No doubt soon 
many of the words and phrases we are about to explain 
will eventually fall into common English usage. Until 
that time, APC will be publishing this guide — every 
month. 

We'll start by considering the microcomputer’s func- 
tions and then examine the physical components 
necessary to implement these functions. 

The microcomputer is capable of receiving informa- 
tion, processing it, storing the results or sending them 
elsewhere. All this information is called data and it 
comprises numbers, letters and special symbols which 
can be read by humans. Although the data is accepted 
and output by the computer in ‘human’ form, inside it’s a 
different story — it must be held in the form of an elec- 
tronic code. This code is called binary. Binary is a 
system of numbering which uses base 2 instead of the 
more familiar decimal — or, to be more accurate, 
denary-system of base 10. In binary notation there are 
only two digits — 0 and | — which the computer 
recognises as the absence or presence of an electric 
current. The easiest way to visualise this is to think of 
each binary digit (bit) as being a switch which can be 
either off or on. Each binary digit stands for a power of 
2. The right-most digit, the least significant, is 20=1, the 
next 2!=2, then 22=4, 23=8, 24=16, 25=32, 2©=64, 
27=128, 28=256. So decimal 24, for example, is 
represented in binary as 00011000. A set of eight bits is 
known as a byte and, to make things easier for humans, 
a third system of numbering, hexadecimal or hex for 
short, is used as a sort of ‘halfway house’ between 
binary and denary. Hex uses numbers to base 16, with 
denary numbers between 9 and 16 represented by the 
letters A-F. The hex equivalent of a byte is obtained by 
giving each half a single character code: 0=0000, 
1=0001, 2=0010, 3=0011, 4=0100, 5=0101 ... 
E=1110 and F=111. Our example of 24 is therefore 18 
in hex. 

To simplify communication between computers, 
several standard coding systems exist, the most 
common being ASCII (American Standard Code for 
Information Interchange). This allocates a numerical 
code to each digit and letter. For example, the number 5 
is given the ASCII code 35 hex, 53 decimal, whereas a 
capital A is represented by ASCII 41 hex, 65 
decimal. 

The computer processes data by reshuffling, perform- 
ing arithmetic on, or by comparing it with other data. It’s 
the latter function that gives a computer its apparent 
‘intelligence’ — the ability to make decisions and to act 
upon them. It has to be given a set of rules in order to do 
this and, once again, these rules are stored in memory 
as bytes. The rules are called programs and while they 
can be input in binary or hex (machine code program- 
ming), the usual method is to have a special program 
which translates English or near-English into machine 
code. This speeds programming considerably; the 


NEWCOMERS START HERE 


This is our unique quick-reference guide, reprinted every month 
to help our readers pick their way through the most important 
pieces of (necessary) jargon found in APC. While it’s in no way 
totally comprehensive, we trust you'll find it a useful introduction. 
Happy microcomputing! 


nearer the programming language is to English, the 
faster the programming time. On the other hand, 
program execution speed tends to be slower. 

The most common microcomputer language is Basic. 
Program instructions are typed in at the keyboard, to be 
coded and stored in the computer's memory. To run 
such a program the computer uses an interpreter, which 
is usually built into the machine’s ROM (see later 
paragraph on this page). The interpreter picks up each 
Basic instruction, translates it into machine code and 
then feeds it to the processor for execution. It has to do 
this each time the same instruction has to be executed. 
A much faster method is to use a compiler, which 
accepts each instruction in turn, waits until the program 
has been entered, then turns each instruction into 
machine code before running the program. This means 
that each instruction has to be translated once only — 
consequently the speed of execution is considerably 
improved. 

Two strange words you will hear in connection with 
Basic are PEEK and POKE. They give the program- 
mer access to the memory of the machine. It’s possible 
to read (PEEK) the contents of a byte in the computer 
and to modify a byte (POKE). 

Moving on to hardware, this means the physical 
components of a computer system as opposed to 
software — the programs needed to make the system 
work. 

At the heart of a microcomputer system is the central 
processing unit (CPU), a single microprocessor chip 
with supporting devices such as buffers, which ‘amplify’ 
the CPU’s signals for use by other components in the 
system. The packaged chips are either soldered directly 
to a printed circuit board (PCB) or are mounted in 
sockets. 

In some microcomputers, the entire system is moun- 
ted on a single, large PCB; in others a bus system is 
used, comprising a long PCB holding a number of inter- 
connected sockets. Plugged into these are several 
smaller PCBs, each with a specific function — for 
instance, one card would hold the CPU and its support 
chips. The most widely-used bus system is. called the 
$100. 

The CPU needs memory in which to keep programs 
and data. Microcomputers generally have two types of 
memory, RAM (Random Access Memory) and ROM 
(Read Only Memory). The CPU can read information 
stored in RAM — and also put information into RAM. 
Two types of RAM exist — static and dynamic; all you 
really need know is that dynamic RAM uses less power 
and is less expensive than static, but it requires 
additional, complex, circuitry to make it work. Both 
types of RAM lose their contents when power is 
switched off, whereas ROM retains its contents per- 
manently. Not surprisingly, manufacturers often store 
interpreters and the like in ROM. The CPU can only 
read the ROM’s contents and cannot alter them in any 
way. You can buy special ROMs called PROMs 
(Programmable ROMs) and EPROMs (Erasable 
PROMs) which can be programmed using a special 
device; EPROMs can be erased using ultra-violet 
light. 

Because RAM loses its contents when power is 
switched off, cassettes and floppy disks are used to 
save programs and data for later use. Audio-type tape 
recorders are often used by converting data to a series of 


audio tones and recording them; later the computer can 
listen to these same tones and re-convert them into data. 
Various methods are used for this, so a cassette 
recorded by one make of computer won’t necessarily 
work on another make. It takes a long time to record and 
play back information and it’s difficult to locate one 
specific item among a whole mass of information on a 
cassette; therefore, to overcome these problems, floppy 
disks are used on more sophisticated systems. 

A floppy disk is made of thin plastic, coated with a 
magnetic recording surface rather like that used on tape. 
The disk, in its protective envelope, is placed in a disk 
drive which rotates it and moves a read/write head 
across the disk’s surface. The disk is divided into con- 
centric rings called tracks, each of which is in turn sub- 
divided into sectors. Using a program called a disk 
operating system, the computer keeps track of exactly 
where information is on the disk and it can get to any 
item of data by moving the head to the appropriate track 
and then waiting for the right sector to come round. Two 
methods are used to tell the computer where on a track 
each sector starts: soft sectoring where special signals 
are recorded on the surface, and hard sectoring where 
holes are punched through the disk around the central 
hole, one per sector. 

Half-way between cassettes and disks is the stringy 
floppy — a miniature continuous loop tape cartridge, 
faster than a cassette but cheaper than a disk system. 
Hard disk systems are also available for micro- 
computers; they store more information than floppy 
disks, are more reliable and information can be 
transferred to and from them much more quickly. 

You, the user, must be able to communicate with the 
computer and the generally accepted minimum for this 
is the visual display unit (VDU), which looks like a TV 
screen with a typewriter-style keyboard; sometimes 
these are built into the system, sometimes they’re 
separate. If you want a written record (hard copy) of 
the computer’s output, you’ll need a printer. 

The computer can send out and receive information 
in two forms — parallel and serial. Parallel input/ 
output (I/O) requires a series of wires to connect the 
computer to another device, such as a printer, and it 
sends out data a byte at a time, with a separate wire 
carrying each bit. Serial I/O involves sending data one 
bit at a time along a single piece of wire, with extra bits 
added to tell the receiving device when a byte is about to 
start and when it has finished. The speed that data is 
transmitted is referred to as the baud rate and, very 
roughly, the baud rate divided by ten equals the number 
of bytes being sent per second. 

The ensure that both receiver and transmitter link up 
without any electrical horrors, standards exist for serial 
interfaces; the most common is RS232 (or V24) while, 
for parallel interfaces to printers, the Centronics 
standard is popular. 

Finally, a modem connects a computer, via a serial 
interface, to the telephone system, allowing two com- 
puters with modems to exchange information. Amodem 
must be wired into the telephone system and you 
need Telecom’s permission; instead you could use an 
acoustic coupler, which has two obscene-looking 
rubber cups into which the handset fits, and which has 
no electrical connection with the phone system — 
Telecom isn’t so uppity about the use of these. 
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After a couple of days spent happily 
playing (sorry,hard at work reviewing) 
cartridge games on the VIC 20, I can see 
one of the reasons why this computer has 
proved such a success. With good colour, 
clear sound, and a highly responsive 
keyboard, some extremely worthwhile 
effects can be generated. © 

The six programs I reviewed are all 
marketed .by Commodore, and _ will 
therefore be available through most if not 


all VIC dealers. I selected cartridges . 


which have proved steady sellers from 
most VIC dealers, avoiding only the 
‘Fruit Machine’ program which I 


This month Tim Hartnell 


consider (despite its stunning use of high 
resolution graphics) to be one of the 
wettest games ever marketed for the 
machine. The player input consists of 
entering a bet and then hitting RETURN. 
Interactions beyond that is zero, and 
interest after 10 seconds would be, I 
predict, zero. 

Player interaction is a feature I’ve 
looked for in these programs. They are 
not particularly cheap (not that cartridge 


review games for the VIC-20. 


software for any computer is cheap) and I 
think games that provide a feeling pf real - 
control over the outcome, the ability to 
learn the game to get higher scores as you 
go on, and enough different possibilities 
to maintain interest over a long period of 
time represent a real return on 
investment. I have looked for these 
features in the games I reviewed, and- 
have assessed them in light of my 
findings. 

Special thanks to the Computer 
Factory, 136 Richmond Road, (03) 428 
5714, for supplying the review cartridges 
and the machine to play them on. 


<HicguH> ee.ce 


: 
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GAME: Road Race 
PRICE: $37.95 


This game is a familiar one. You are 
“the driver of a car in a road race. You 
have 99 time units in which to cover as 
many kilometres as possible”. And 
that’s about it. | 

You see your car, a peculiar 
squashed yellow shape at the bottom 
centre of the screen. Below this in the 
left hand corner is your speedometer 


‘EseWE RG WL SS ER ewe tec 
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GAME: Clowns 
PRICE: $37.95 


(which, like the other gauges is very 
well represented in high resolution 
graphics), a rev counter, your gear 
indicator and a ‘gauge indicating 
engine temperature. You start the race 
by pressing the ‘I’ key (for ignition) 
then use the RETURN key as an 
accelerator, and the function keys for 
the gears. The ‘A’ and ‘D’ keys move 
you left and right respectively. 

The game, such as it is, consists of 
keeping your yellow shape between the 
oncoming white posts, which twist and 
turn alarmingly. This is not at all easy 
to do. . 7 

I found the sound very convincing, 
and the response of the ‘car’ to the 
accelerator and gear change quite 
realistic. I wasted at least half of my 99 
units stalling, as I got so involved in | 
trying to avoid the onrushing white 
posts that I forgot to accelerate, or if I 
remembered to do so, forgot to change 
gears. : 


In this game, you control the sideways 


movement of a seesaw. The objective of 


the game (which can be a one or two- 
player game as you choose) is to keep 
a pair of clowns bouncing up and 
down on the ends of the seesaw. so | 
that they burst the maximum number 
of balloons which are moving back 
and forth at the top of the screen. 
This is a great game to play. The 
clowns are cute, and collapse in a most 
alarming way (complete with a high- 
spirited rendition of a few bars of the 
‘Death March’) when they miss the 
seesaw and hit the ground. The pace 


Although the driving effect is quite 
convincing, and the high score feature 
gives you something to try and beat, it 
does not seem to me that the program 
offers particular value for money. 
There are no random elements in the 
game (like cows wandering onto the 
road, or other cars) apart from the 
twisting line of posts. Once you have 
mastered the gear-changing, which 
would take probably three complete 
runs, the only fun would be to see how 
fast you could get the car and maintain 
control. 

I suggest the game might be 
disappointing after arcade car-driving 
games, and because of the lack of 
‘events’ while it is running, it seem 
unlikely to maintain interest for very 
long. 


USE OF GRAPHICS: **** 
ADDICTIVE QUALITY: ** 
VALUE FOR MONEY: **** 


can get quite furious, as is indicated by 
the demonstration game which fills in 
between each round while waiting for 
you to press function key one to start 
the next game. | 

To get the greatest amount of 
propulsion into the upward flight of 
each clown, you position the seesaw so 
the clowns land at the very end. Points 
are scored (naturally enough) for 
hitting the balloons, with the higher 
balloons being worth more than those 
on the longer rows. 3 

The game needs paddles. It will work 
with the keyboard, or the joystick. You 


are not told this on the outside of the 
pack in any way, so you might get it 
home and unpack it before discovering 
you could not play it. I see no reason 
why the program could not have been 
written to allow use of alternative 
inputs, unless Commodore hope that 
the existence of the pack, and 
presumably others like it, will stimulate 


GAME: Mole Attack 
PRICE: $37.95 
Here’s a game to appeal to the anti- 


ecologist in all of us. Nine innocent, 
brightly coloured moles (with curiously 


GAME: Super Lander 
PRICE: $37.95 


This is one of the first games I recall 
‘seeing for the VIC 20. Despite its age, 
the program has worn extremely well. 
In it, you have to land a space craft on 


GAME: Rat Race 
PRICE: $37.95 


sales of paddles. 


Anyway, this quibble aside, the game 
is good fun. It is far more interesting as 
a two-person game than when played 
as a solo affair. I suggest the solo mode 
would be of most use for practice 
before setting out to demolish your 
friends. : 

This program is dated 1982 (whereas 


Asian features) pop up at random on a 
three by three grid. Using the keyboard, 
you have to bop the moles on the head 
as they appear. The further out of the 
hole the mole is when you bash it with 
a mallet, the higher the score you'll get. 
If the mole pops up looking the other 
way (so you only see the back of its 
head) and you hit it, you lose points. 
The further out of the ground it is 

when you hit it, the more points you 
lose. 

The keys you need to press to bash 
the moles are T, Y, U, G, H, J, B, N 
and M. Although these are arranged in 
a three by three pattern on the 
keyboard, I felt when reading the 
instructions that it would be pretty 


the Luna surface using right and left 
thrust (the “A’ and “D’ keys) and 
upward thrust (function keys one, three 
and five). 

There are three landing sites, with 
the number of points gained per 
landing based on the difficulty of the 
site. Based on my experience with this 
game; I do not think my chances of 
employment with the Luna arm of the 
Terran Empire Fleet are particularly 
good. Although I became quite an ace 
landing on the simplest site, the other 
two remained beyond my capabilities. 

The program is, in my opinion, a 
success because it occurs in real time. 
Gravity and inertia are working against 
you all the time, and the craft responds 
to your controls in a realistic manner 
which is almost uncanny. Even the 


In this game you are a mouse caught 
in a maze, and your objective is to eat 
all of 10 cheeses which are dotted 
around the maze before you are caught 
by a running rat, run into a black cat, 
or your time runs out. You have only 
three lives in all. 

The first cheese is worth 100 points, 
the second is 200 and so on. As well, 
there is a ‘bonus cheese’ which works 
like a doubling cube in Backgammon. 
Eat this cheese, and all cheeses from 
then on in that round of the game are 


worth twice the points they would have 


the Road Race is 1981) and its greater 
sophistication reflects the growing 
demands of the game market. 


USE OF GRAPHICS: ****** 
ADDICTIVE QUALITY: ***** 
VALUE FOR MONEY: ***** 


difficult to remember which key 
attacked which mole. I need not have 
worried. Each ‘mole hole’ has the 
relevant letter underneath it, and it 
takes only a few frantic seconds before 
you get your fingers co-ordinated. 

The ‘game 1s fun to play, but it is far 
from easy to play well. This suggests it 
would prove quite addictive as you 
reyurned to it again and again to 
improve your mole-bashing skills. 

Colour is used particularly 
effectively. ROAD RACE and 
CLOWNS are dull by comparison. 


USE OF GRAPHICS: ******* 
ADDICTIVE QUALITY: ***** 
VALUE FOR MONEY: ****** 


slightly blurry picture when the screen 
magnifies the particular site you ve 
moved up close to looks like a 
television picture as one would expect 
in the circumstances in ‘real life’. 

This is not a game for those who like 


_ the ongoing thrill of a Pac-Man game, 


or the relentless threat of death from 
galactic intruders. However, it wins a 
good rating in this review because of 
the realistic way the simple game idea 
has been implemented. If you are a 
patient player, and like having your 
skills tested, you may well find this 
game a challenge which will keep you 
absorbed for many hours. 


USE OF GRAPHICS: ***** 
ADDICTIVE QUALITY: ****** 
VALUE FOR MONEY: ****** 


been otherwise. 

On the right hand side of the screen 
is a small-scale plan of the maze, 
which not only shows you where each 
cheese is, but also where each rat 1s. 
However, I found the gamé frantic 
enough without having time to spare to 
look at the ‘radar map’ on the side for 
additional clues. 

Your ‘secret weapon’ is the S key, 
which leaves a trail of scent (shown as 
white stars) which confuses a rat which 
is chasing you. | 

The game is not as difficult to master 


Everything you wanted to 
know about computers 
and were afraid to ask 


Call in and see the small business computer specialists. 


We specialise in business computers, personal computers, printers and terminals. 
Let us find the best computer to suit your individual accounting and management 
needs. 


Call in and see our range on display and discuss with our experienced staff all the 
exciting opportunities available by owning your own computer. | 


Personal service on all major computer matters. 
Our products include 


e NORTH STAR ADVANTAGE e QUME 
e APPLE e TELEVIDEO e EPSON 
e MICROLINE e OSBORNE 
Many software solutions available including Financial 
Modelling Packages, Word Processing, Personal Filing 
Systems, Accounting Software, Data Base Software, 
Management Information Software 


Every product we q ae 
Sell is backed up 

by National 
engineering 
Service. 


Phone or callinto your | 
nearest Logic Shop office.|, 


Prahran (Vic) 
Alan Tainton or 
Tony Bonnano (03) 51 1950 
Chippendale (NSW) 

Ted Keating (02) 699 4919 


Crows Nest (NSW) 
Andrew Holland 
(02) 439 1012 
Hobart (Tas) 

James Powell Davies 
(002) 31 0818 
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as the above description may sound. 
The maze is much bigger than a single 
screen, so the screen acts as a window 
on the whole maze, with the viewpoint 
moving as you move. I always think 
this is a particularly effective 
technique, and it is well implemented 
here. 

The game can be played with the 
keyboard, or with a joystick. It is much 
easier (and much more fun) to play 


GAME: Avenger 
PRICE: $37.95 


This is the Commodore 
implementation of Space Invaders, and 
a very good implementation it 1s, too. 
This is my favourite of the cartridges 
reviewed, as it includes the arcade 
features of a mothership for bonus 
points, arcade-like sound (including 
the relentless thump-thump-thump 
heart beat sound as the invaders get 
closer to you) and represents a series of 
difficult challenges. 

There is a high score feature, and the 
entire screen goes red when you get hit 
by an invader. If you do not have a 
joystick, you use the “L’ key to move 
left. the °: to move right. and the ‘A’ to 


Vic 20 


i 


a 
F 


Ri 


i 


with a joystick. My objection to this 
game is that it is really too easy. The 
rats which are meant to be chasing you 
are few in number. fairly lethargic, and 
always (without fail) defeated by a 
simple shot of the S button. You 
cannot run into walls because if you 
reach a wall you automatically turn so 
it is possible to just let yourself run 
without control around the edge of the 
maze waiting till you see a cheese, and 


fire your laser. There are three 
standard invaders, worth 10, 20 and 30 
points respectively. with a “mystery 
score’ for hitting the mothership. You 
get a bonmus life if your score tops 
1500. 

Although Space Invader experts may 
find the game relatively easy to defeat. 
I found it impossible, and could not 
even wipe out half the invaders before 
one of them had reached the ground, 
or I had lost all my lives. 

The game is far more satisfying to 
play using a joystick, rather than the 
keyboard. However, the program 
responded most sluggishly to the fire 
button, which meant I felt I was 
fighting the equipment almost as much 
as I was fighting the aliens. 


then double back and get it. If a rat 
comes near you, you just press the ‘S’ 
key (or hit the fire button) and the rat 
gets confused. 

In conclusion, a good idea, but not 
well implemented. 


USE OF GRAPHICS: ***** 
ADDICTIVE Quality: ** 
VALUE FOR MONEY: *** 


Like all the cartridges reviewed in 
this article, the display needs to be 
centred. There is no option in this 
game to move the display up or down 
the screen. This is most unfortunate, as 
I found the picture was about a fifth of 
the screen height too high, meaning I 
had a blank area wasted at the bottom 
of the screen and could barely see the 
score and highscore at the top. 

Despite this, Avenger ranks with 
Moles as the best of the cartridges I 
reviewed, and seems to me to be almost 
a must purchase. 


USE OF GRAPHICS: ******* 
ADDICTIVE QUALITY: ******* 
VALUE FOR MONEY: ******* 


COMMODORE 64 


NOW IN STOCK... PLUS. . . Disk Drives, Datasettes, Printers, 
Modems, 40/80 Column Converters, Voice Synthesizers, Light 


Pen, Joysticks, Paddles, Memory, Expansion Modules, Relay 
Cards, Books, Magazines and more! 


Hundreds of programs from Abacus, ACME, Carter, Commodore, 
Cursor, HES, Imagineering, Ozisoft, Romik, UMI, VICSOFT, Vixel 
and more! Write or call for our comprehensive free catalogue. 


WE ARE THE COMMODORE EXPERTS 


VICTORIA’S OLDEST COMMODORE DEALER 


VICTORIA’S ONLY COMMODORE 
AUTHORISED SERVICE CENTRE 


HIGH TECHNOLOGY computer SYSTEMS PTY. LTD. 


87 SWAN ST., RICHMOND VIC 3121 PHONE (03) 429 1966 
OPEN FRIDAY NIGHTS AND SATURDAY MORNINGS 
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THERE ARE 
SOME THINGS 
YOUR DOT 
CAN'T DO. 


YET. 


= 
= 
= 


Momma said there'd by days like this. But who listened to Momma. And, of course, she didn’t owna 
DOT. If she did, she’d know you can depend on DOT. For spreadsheets, word processing, program 
generation, complex calculations, program development, financial analysis, games... But toast? 
Well, although it seems like DOT can do anything you can forget about DOT toast, for the moment. 

But when it comes to personal computing tasks in the office, on the road, at home, you'll be amazed 
at DOT's versatility. 

And talk about power and performance. In a totally integrated package, you get a powerful 
micro-processor, and up to 704K bytes of main memory. Why, that’s more memory than you’ve got 
this morning! Floppy diskette storage of up to 574K bytes, communications Capabilities, and a quiet 
reliable thermal printer. Nothing was left out. 


The best thing is that with all these capabilities, you don’t need a desk the size of Australia to hold it. 
And you don't have to be a combination of weightlifter and juggler to move it 
somewhere else. You can just put on the case, pick it up and go. 

The bottom line is that Computer Devices has the experience and power to back 
up the DOT. That's right, the same company who’s been providing reliable 
terminal/printers for people like you to access someone else’s computer 
resources, now puts that experience to work in a personal computer. So wake up 
— if you want to make it through the day, you need a DOT. 


(ho 


But man doesnt live 
by bread alone 


Introducing DOT, the personal computer that's about to simplify your business 
world. 
Just imagine, a totally integrated, powerful computer that's so portable you can 
eut it on your desk, or take it wherever you go. 
We believe that it’s the best value for money computer you can buy. 


DOT WILL GIVE YOU TREMENDOUS CONTROL 


You'll be able to examine your problems, analyse them, and solve them with the speed of a 16 bit processor. 
And, with DOT’s inbuilt printer, you can get your results wherever you are. 
There’s an impressive range of software and easy-to-follow documentation that covers just about any need. 


DOT software supplied and supported by Computer Devices ¢ Relational Data Base, Personal Pearl, and Application Gen- 
includes: erator Pearl Level 3. 
e Microsoft's MS-DOS operating system, Multiplan spread Fully integrated accounting packages for Australian business. 
sheet, and GW-Basic which includes graphics functions, and Optional Z80A CPU to implement CP/M 2.2. 
the compatible MS-Basic compiler. Provision for optional lintel 8087 numeric data processor. 


e Microsoft's Fortran, Pascal, Cobol, and Macro Assembler. ee esonns and (IBM327X/3780) bi-synchronous terminal 


¢ The newly fashionable Volkswriter Wordprocessor. ¢ Programmes for DOT, and the IBM PC plus aconnecting cable 
e Datamension Corp’s Suite-record Manager, Report Manager, to download PC software to DOT, a service which Radaro 
Project Manager and Time Manager. Computer Devices offers to provide for customers. 


Frankly, we believe we have thought of everything. Power. Portability. Plus Printer 
and value for money. 


So if you're one of the people fortunate enough to have waited, get the word 
on DOT. Call our number (03) 67 6638 or return the coupon for information, 
and learn the whole story on DOT, the powerful professional workstation that 
really means business. 


RADARO COMPUTER DEVICES 


316 Queen Street, Melbourne 3000 © 
(03) 67 6638 DOT 


DOT is a trademark of Computer Devices, Inc. 


*DOT specifications: MS/DOS° operating system; 
16-bit 8088 processor; optional Z80 CPU to imple- 
ment CP/M2.2; 256K memory on single board, 
expandable to 704K; dual 32" floppy disks with 287K 
each; built-in 160 CPS printer, with 80 or 132 
characters/line and graphics capability; easy-to- 
read 5" x9" monitor with bit-map graphics with high 
resolution 1056 x 248 Dots and complete range of 
character display capabilities; asynchronous and 
IBM communications. 


°MS/DOS is a trademark of Microsoft Corporation. 
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RADARO COMPUTER DEVICES 


Offices located in Burlington, MA; Atlanta, GA; Chicago, II; St Exclusive Australian Distributors for Dot 
Louis, MO; Houston, Dallas, TX; London UK; New York, NY; 316 Queen Street, Melbourne 3000 
Philadelphia, PA; Washington, DC; Los Angeles, San Francisco DEALER ENQUIRIES INVITED 
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Quickie 
A certain family has three children 
— half of the children are boys. 


How is this? 


Prize Puzzle 


Four ladies went into a post office 
to buy stamps. 

Alice bought only 3c (please 
ignore, for the purposes of the 
puzzle that there isn’t any such 
thing as a 3, 4, 6 or 8 cent stamp.) 
stamps. Betty bought only 4c 
stamps. Celia bought only 6c 
stamps and Doris bought only 8c 
stamps. 

The total money spent by the 
ladies was $1.61. 

The daughter got the fewest 
number of stamps and spent 24c. 

The mother got the most 
stamps — she spent 72c. 

Which of the four women were 
mother and daughter? 


The hunt is over and our man has been 
found. Congratulations to P Butterworth 
from Crows Nest who was the first 
person to ring in with the correct solut- 
ion. 

And for all of you who want to know, 
here are the correct answers:— 


Puzzle 1 (January): 66266 and 8 

Puzzle 2 (February): 358926471 and 2 

Puzzle 3 (March): 44744 and 7 

N (Nineteen digit number): 

6626635892647144744 

N3:2909908448699031 12884951885 
05948734477429 1087207667382 784 
The three single digit answers appear 

in N° where underlined. Reading to the 

left from that place, the next 35 digits 


LAZING AROUND as 


- 
aim 


J J Clessa 


February 
Prize Puzzle 


A low response — only 12 entries 
in all — denoting a more than 
average degree of difficulty. 

There were several possible 
solutions to most of the ten parts 
of the problem, but we are only 
printing the answers submitted by 
the winning entrant who is Mr. B. 
Joyce of Epping. 

The winning solution was: 
1000000007 
1111111121 
5 VAP EDU Da, 

3333133333 
4444444447 
5$55555557 
6666666661 
FPAPZAINTT TT 
8888880881 
9199999999 
Congratulations, Mr. Joyce, your 
prize should be with you by the 
time you read this. 


form the key to the cipher. Decipher by 
writing the alphabet, space and the 
digits 0 to 9 in a circle. Each digit of 
the key is an anticlockwise displacement 
of the cipher digit. This gives the plain 
text:— 


BRIGADIER BUMPER HARRIX 
03-544 8265 


Easy, wasn’t it? 


Numerous readers have written in to 
inquire why 42924 is not the answer to 
question number 3, rather than our 
larger answer of 44744. 


TOP NAME 8” 
DIS 


Double Density - Double Sided 1.2Mb. 
The more you buy, the less you spend! 


SINGLES PRICE 


$425 


* While stocks last. 
Add sales tax if applicable. 


Microproceyyor 
Aipplicationy *y 
48 Rutland Road, Box Hill. Vic. 3128 
Tel: (03) 890 0277. Telex: AA 31187 


THE NEC/APC 
$2500 MANHUNT 


You were given a strong hint in 
question 4. The question asked for a 
triangle in which ‘only one of these 
digits appears in any of the sides’. 

The required’ interpretation is 
that the digit which appears in one or 
more of the sides be unique. Given 
the palindromic nature of the perimeter 
this means that it has to be the middle 
digit, the only unique one. This is the 
case with 44744, but with 42924 it is 
the 4, which is not unique, which 
appears in a side (albeit only once!). In 
answer to many queries, the sides of the 
44744 triangle are 12376, 13818 and 
T8550. 


THE STOCKTAKE SALE — BE QUICK AND YOU WILL REAP THE BARGAINS. 


‘THE PRINTER PEOPLE SPECIALS 
AND BARGAINS 


GP-100A Graphic Printer 
SEIKOSHA 


SPECIFICATIONS 

Print method — Impact dot matrix print (SEIKOSHA’S 
uni-hammer method) 

Character matrix — 5 x 7 dot matrix 

Characters — 116 upper/lower case characters, numerals and 
symbols 

Graphics — Dot addressable, 7 vertical dots per column, max 
480 columns 

Character codes — 8-bit ASCII 

Character size — Height: 7 dots (2.82mm), Width: 5 dots 
(2.11mm) 

Print speed — 50 characters (left to right, unidirectional) 

Max. number of columns — 80 columns 

Character spacing — 10 characters/inch 

Linefeed spacing — 6 lines/inch — Character mode, 9 lines/ 
inch — Graphic mode 

Linefeed speed — 5 linefeed/sec — Character mode, 7.5 
linefeeds/sec — Graphic mode 

Paper feed — Pin feed 

Paper width — 4.5 to 10 inches acceptable 

Multiple copies — 2 including original 

Inked ribbon — Single color, inked roller builtin cassette type 

External dimensions — 234.5D x 420W x 136H mm 


$395.00 inc tax 


MPI DISC DRIVES 
to suit Tandy & System 80 computers) 


with Box & Power supplies 


| DRIVE 2 DRIVES 


$265 + tax $525 + tax 
$395 + tax $625 + tax 
$470 + tax P.O.A. 
$560 + tax P.O.A. 


STAR PRINTER 


SPECIFICATIONS 

Printing system — Impact dot matrix 

Interface — Centronics standardized parallel interface (TTL 
level) built in printer 

Matrix — Character mode: 9 x 
6 x 6 matrix 

Printing direction — Character mode: Bi-directional printing 
with logical seeking function. Graphic mode: Uni- 
directional printing from left to right 

Number of characters per line — 80/96/131 (40/48/66 for 
double-width characters) 

Printing speed — 80 characters/sec 

Character set — JIS 160 codes/ASCII 96 codes + Inter- 
national character codes 64 graphics patternms 

Character size — 2.0 (W) x 2.6 (H) in mm in case of 80 
columns/line 

Character space — 2.54mm (1/10 inch) in case of 80 
columns/line . 

Line space — 1/6, 1/8 or 1/12 inch 

Paper feed system — Friction type: Friction feed, Tractor 
type: Variable sprocket feed or friction feed 

Line feed speed — 7.5 lines/sec at 1/8 spacing, 10 lines/ 
sec at 1/8 inch spacing 


Buffer capacity — 2K bytes 


= 


matrix, Graphic mode: 


Other important functions — Form feed, Diagnostic printing, 


No-paper detection. Buzzer 


$475 inc tax 


DISCOUNT DISKETTES 
WELL KNOWN BRAND 
12 MONTH WARRANTY 
(CONTROL DATA) 
5% SOFT SECTORED 
—S—Side Double Density 
—D—Side Double Density 
8” SOFT SECTORED 


.—S—Sided Single Density $32.00/10 
—D—Sided Double Density $49.00/10 


ALL PRICES PLUS 20% 
SALES TAX 


$30.00/10 
$47.50/10 


CHECK THE PRICES THIS MONTH ONLY 
THE MITSUBISHI RANGE OF DISK DRIVES 


M2896-63 


Slimline 8” Disk Drive, Double Sided, Double Density, No AC Power Required, 3ms 
track to track, 1.6 mbytes unformatted, 77 track/side, 109 bit soft error rate. 


$515 + tax 
M2894 


Box & Power Supply to Suit $95 + tax 
5 or more $450 + tax 


Standard size 8” drive, Double Sided, Double Density, 3ms track to track access, 1.6 
mbytes unformatted, 77 track/side, 108 bit soft error rate. 


$515 + tax 
M4854 


Box & Power Supply $95 + tax 


Slimline 5%” disk drive, Double Sided, Double Density, 96 track/inch, 9621 bits/inch, 
1.6 mbytes unformatted, 3ms track to track access, 77 track/side. 


$395 + tax 
M4853 


Box & Power Supply $65 + tax 


Slimline 5%" disk drive, Double Sided, Double Density, 1 mbyte unformatted, 3ms 
track to track, 80 track/side, 5922 bits/inch, Steel band drive system. 


$375 + tax 


Box & Power Supply $65 + tax 


GOLDEN Ii COMPUTERS 
ARE COMING 


ALL VERBATIM DISCS 20% OFF 
LISTED PRICE THIS MONTH 


VERBATIM DISCS 

5 YEAR DATALIFE GUARANTEE 
MD525-01 Single Sided, Double Density 
MD525-10 SSDD 10 Sectors 40 Tracks 
MD525-16 SSDD 16 Sectors 40 Tracks 
MD550-01 Double Sided, Double Density 
MD550-01 DSDD 10 Sectors 40 Tracks 
MD550-16 DSDD 16 Sectors 40 Tracks 
MD557-01 SSDD Soft Sect 80 Tracks 
MD577-10 SSDD 10 Sectors 80 Tracks 
MD577-16 SSDD 16 Sectors 80 Tracks 
MD557-01 DSDD Soft Sect 80 Tracks 
MD557-16 DSDD 16 Sectors 80 Tracks. . 


8’ VERBATIM 

FD32-1000 Single Sided, Single Density ........ 
FD32-8000 Single Sided, Double Density 
FD32-9000 SSDD Critically Certified 
FD34-1000 Single Sided, Single Density 
FD34-8000 Single Sided, Double Density 
FD10-4008 Double Sided, Single Density 
FD104015 Double Sided, Single Density 
FD10-4026 Double Sided, Single Density 
FF32-2000 SD FLIPPY FLOPPY 
FF34-2000 SD FLIPPY FLOPPY 
DD32-4000 Double Sided, Double Density 
DD344001 Double Sided, Double Density 
DD34-4008 Double Sided, Double Density 
DD34-4015 Double Sided, Double Density 
DD344026 Double Sided, Double Density 


ALL PRICES PLUS 20% SALES TAX 
WE WILL NOT BE BEATEN ON DISC PRICES 


CPM 9 
vats oe MS jie Ans 
¢O 

4MHz Double Density\2 
Big Board (2) $2950.00 + tax 
Twin 5” Drives 

4MHz Double Density 

Big Board (2) $1950.00 + tax 


HARD DISC DRIVES 
ARE HERE! 


5 Megabyte $1000 + tax 
10 Megabyte $1250 + tax 
Controller to suit $450 + tax 
Box and Power Supply $225 + tax 


BIG BOARD (1) NEWS 


Double Density add on. 
$195 + tax (incl. Software & 
Hardware) 


Hard Disc Interface | $195 + tax 


PROWRITER PRINTERS 
‘Fax Exempt: Tax Paid 
$775 $895 
$990 $1095 
$1025 $1195 
$1125 $1295 
$1700 $2095 
$1850 $2195 


TERMINALS 
Come in and see them working 
I—5 D995 <A> tax 
6—24 $850 + tax 
24—99 $750 + tax 
100 + $695 + tax 


RITRONICS WHOLESALE PTY LTD & 


48 --50 A’BECKETT STREET, MELBOURNE 3001. Telephone: (03) 347 9251 
425 HIGH STREET, NORTHCOTE, VICTORIA 3070. Telephone: (03) 489 7099 


VECTOR a 
US.A. STOCK 
CLEARAN 
SALE! 


The Vector 4 features: 

|] Dual processors:16-Bit.8088 and 8-Bit Z80B 
128K RAM Standard 

12 inch green high resolution display, 

640h x 312v 

Standard typewriter keyboard, with 15 
programmable function keys, cursor control 
keys, and 10-key numeric pad for rapid data 


Re As 


entry. 
|] 2x RS232 and 2 x parallel ports 
[| CP/M 80 
[] CP/M 86 
|] MEMORITE III — Word Processing included 
|| EXECUPLAN II — Financial Modelling included 
|] BASIC, full screen editor, debugger and - 
assembler : 2 
|] 630K formatted per floppy 
|] SMB Hard Disk oe 
Networking! 
LINC (Local Interactive Network 
Communications) utilises inexpensive telephone 
VECTOR 2600 — $4,200.00 wire to interconnect the Vector 4 family of single 
VECTOR 3005 — $5,295.00 with 5MB Hard Disk! user microcomputers into a flexible and expandable 
VECTOR 4/20 — $5,295.00 multi-user system. Up to 16 Vector 4’s can be link- 
VECTOR 4/30 — $6,495.00 with 5MB Hard Disk! ed together with workstations placed up to 2,000 


(+ Sales Tax if applicable) feet apart. 


= 
Dicher VeECcTOr 
Data... Cook Drive, Caringbah. N.S.W. 2229 (02) 525 2122 THE COMPANY COMPUTER. 


Page 114 Australian Personal Computer 


PROGRAMS 


APC is interested in programs written in Basic, Pascal, Forth, 
Logo and Comal — all of which being languages we’ve covered in 
previous issues. Please supply your programs on disk or cassette 
with all necessary documentation (so we’ve got a good idea what 
it’s about and how much memory it uses) and, if you can, a clear 

listing on plain white paper. 

As all programs in APC are checked either by a referee or by 
one of the editorial staff, it can take some time for a program to 
actually appear. If you don’t hear from us within two months or 
so, it usually means your contribution is in the referee pipeline. 

It’s essential to ensure that your program is fully debugged before 
you send it in — get a friend to try it out first — and all programs 
we publish are paid for at a regular rate. Send contributions to: 
APC Programs, P.O. Box 280, Hawthorn, Vic 3122 — and please 
enclose an SAE if you want material returned. 


Bricklayer 


by R Agius 


The program occupies 7.4k (while One variation is possible: swapping 
running) on a CBM 4032 and can be — the *.102° in lines 900 to 970 to *.32° will 
pruned by removing the REM statements cause the opponent to no longer make 
and instructions to run on a CBM 3008. — walls. 


Instructions are included in the listing. 


20 LUSme: [FPEEK C656 33<¢2254THENLU=166 

Set REF TERETE EKLAYER BY RLAGTOS OCT “se 

44 DIMT Sas HS¢S80 HSEC SES 

pa ioe EMSTERS THG SOUMT) TAKEN FROM JUGGLE PROGRAM PRINTED IH APC “se 
a Gu eet ie 


— 


= 


SORME= 1705 READL<NE? MENT 


Lg a 
yx 
i 


uy 
q 
7 
ate 
oe 


rong 
abe’ 


1 


es oes pleats gireeee fle pemeee HET HS 


Bas (ar Kany bet ke © Pe a Sas a St i 
‘< ee 
iat 


MES Seer. 15: POKEDS4é68. 15° PORES S464. o 


fale ingay ahes Ben 
Za am Ke a oe Pa 


+1 SERRE RENE s malt 


at Sarr OM te 


eels 


a 
tm tri ‘YY ATS ls 


Pry feet Ash 


1 1 r 
Peden Ly a gy AP ee tt Pe Te gle aa 
e rs, pf “4 fe, ym. ier i> 
here ta eS 


1 ey 
au cals 
AD. 
bet 
ope, 
— 


mat mat 
A 
bes 
Neer 
athe 


Ve el Gat Pee iss 


; ei ok 
part 


MA fe tas 


— 
nel 
a 
a ef 
ae 
ii 


PRINT"S eee Weroeeas S Eas 
PRINT "Bet eames ee SS 

PRINT We eres 
PRINT "3 SOLES: eee Re CC ap een RA a = ae a 


Ke a te ta GS, 


Ly ie om) oy 


Mer Mm ma Mma mh 


pki 
ma! (Et 


SCORE © "HS¢PO) 


vate or at 


PRINT" Se TF = 
FRIHT SSCORE : TIME TAKEN” 


fi Aa Gee ee ge a 
Mp0) ON de Oo Tee 


nor/ 
ao 


MODEL III 


VTA TTI 


lal 


ASP Microcomputers, in conjunction with 
Holmes Engineering of the USA, is pleased to 
announce new products for Tandy Computers. 


%& DISK CONTROLLER 


A premium controller for Model 3 double density 
with precision LSI Data Seperator for performance 
under extreme conditions. Handles 5 & 8 inch Drives 
(double density 8” requires SPRINTER), includes 
battery Clock/Calendar, gold. edge connectors. 


%& SPRINTER 


Plug in circuit with Z80B CPU to reliably “hot-up” 
your Model | or 3 by increasing clock speed (but 
slowing down when required). Model | version 
optionally with Parallel Printer Port. 


* VIDEO-CP/M EXPANSION 


Much of the high quality software available is 
designed to run under the CP/M Operating System 
and with 80 Column by 24 line Video Display. This 
board fits INSIDE the Model 3 to add _ these 
capabilities and more. You can still use the computer 
in its original form, or with 80 x 24 display. or as a full 
64K CP/M System. The extra 16K bank of memory 
required is included, as is room for an optional 64K 
which can be configured to emulate a disk drive and 
thus speed data access. No trace cuts to your Model 3, 
just a plug in jumper plus 4 wires. 


yw COMPLETE SYSTEMS 


Are available to your specification. Ranging from the 
basic Model 3 less drives, through to CP/M Systems 
with application software. Ring or wqrite for a full 
price list FREE. 


%& OTHER ATTRACTIONS 


Model | Disk Controller plugging straight into the 
keyboard, (late April), COMM-1 RS232 for the 
Model | now shipped ex stock. 


MICROCOMPUTERS 


Telephone - 797 DANDENONG ROAD 
(03) 2118855 EAST MALVERN 3145 
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commodore 


COMPUTERS 


An 8000 series (consisting of CBM 
8032, 8050 (drive), 8023 printer and 
cables) accounting system with 
software from $5320. 


| With the purchase of every system con- 
| sisting of a Commodore 64, disk drive and 
| printer you get a free student desk. 

i 


WGssa0) 


& commodore Gt 


®& 27K MEMORY EXPANSION BOARD 
FOR VIC 20 NOW AVAILABLE 


COMMODORE 
HARDWARE 


AND SOFTWARE 
SPECIALIST 


'Y MICRO 
vISIONS 


Contact: 
MICHAEL LA ROBINA, 472 ANZAC PDE.., 
KINGSFORD, NSW 2032. (02) 662-4063. 
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PROGRAMS 


FRIMT " Sieialeleieteleeieleleteleleieleaye(eieler iE; : 
ForR=1 TOPO-1+F 

TEQS=INTC RMD Gserse +1594+525 SH 
IFPEER CTS Maa=1BS0RFEERC TSO a= 
MEST 

WEGEPESt+ese 

D=FEERCLS1 2 

GETDS: IFLUF="!1"THENSa 
IFFUSSSTHEMWL=8: GOTO1538 

PRIHT " Sieteielele[eleieialeleielelelelelelelelelen RR THT CPU cs 
IFLHW=1AWHDWL=1 THEN IFPEER S151 2=S47THEHFUS=FU-1 : GoToOrio 
PRINT "SSR RRRRBE' SC 

FPRIHT "SEDER RRRRREPRREPERERPRRRRRI | THT CTI Mea: 
IFCS=2THEN1 338 

TET 1 THEMES Eis -1S2 TH Ike 
IFD=S8RHDIPEER ¢ x -460<> 1 SSTHEMPORKES ete 
IFIi= SSAMDPEER C-41 ><> 1 2THEMPORES sae 
IFD=SFANDPEER © x-333<> 1 S92 THEMPOREX se | 


LESTHENGOTOSe8 


AnTASee 
/GOTOIESA 
/GOTOSSe 
ee GOTOESEA 


tt bt bet to 


Welt fe ta a 
1 oi 


IFDS25RMDPEER (8441 9 <> 1G2THENPOKES 
IFU=26ANTPEER ¢ #+393¢> 182 THEHPORES . 3 
IFD=15RHDPEEER © §+485 <> 182 THEMPOKES 


4b 


IFTi= 41 AHDPEER ¢ a+) 222182 THEHPORES ae B=] GOTOSSe8 
IFD=42AHDPEER ¢ 8-1 <2 iS2THEMPORKES. 32°:EB=-1: 60708568 
IFPEEK (+E =i 02 THEHE= A 

POKES. 3 

GOTOESe 

IFFEER CH+ES =SeTHENSCHSC+18° PORESH. 36: PORESH. & 
RPSRP+1° TPR PAS=INT CRP 23 THEM? Te 
IFPEEK Cc? 4B) = 255 THENPOKE » th, 152: 50TH 
IFPEEK * R+B3=12°THEHPOKES+E. 152: 60701 
IFFEEK ¢? 4B i= 1 2 THEMES i 
TFPEERSH+ES=1LE8THENGOTO 1346 

i A + E 

POKEX. 35 

RE ty 

FUSFUR-. S625 REM#eFUEL USAGE 

RE TUF 

GOSUEPSIA 

VEIHTCCh-SSress das HSIN Coc cK -3S 7689 “4 -Voed a GOSUBRSSE 
GOTOS4 

REM 

FORUS1TOPO-1+F ER=8: GOSUBIG? "a 
IFT=46ANDPEER C T¢L3+4e5<¢>1G2THEHPORET (Uo. i S2- GoToas 
IFT=—-46AHDPEER ¢ Tehls —$03¢2142THEHPOKET¢ Lo tae “GOTOS 
TET=-4 1 PHDPEER eT *L—4 1) ASTHENPORET@L9, 162 Breas 
IF T=+4 1 HHDPEER CT CUd4+41 o<> 1G 2THEMPORET CU. 162: G0TOS 
ITF 7 =—33AHDPEER oT ¢L2-395<> 1B27THEHPORET CUS. (a2: G0TO9 
IF T=+39AHDPEER ¢ 7 ¢Uo4393<> 1827THEMPORET Clio. 162: G0ToOS 


| gt et pe 
ak 
SE 


IFT=1AHDPEER Te Uo4+i 9221 G2THEMPORET ¢Uo. 1@2: GOTOSSe 
RF T=—-1RHDPEER S T¢lls-1o <> 1 S27THEMPORET “U3. 162: G0TOSS8 


T=8 
IFPEER SS Tiuis+To=S5THEHPORETCUD+T. 152° WH=TCUD4+T: Ty=1 
IFLW=19SHDFEER c 15 1224 THENEL= FU-1: POKES. 32°: GOSUEFdS 
POEESH. 255 BC ES Sh. 

IFFEEK Te [s4T3= en raeur Sead 

IP Ree INT AR eo EM 255 

PORE TCUS+T. lz “Teblo=Tellot+T GOTO eee 

POKETCUS+T, 55 THS=TOUIFT 

HEAT “RETURN 


IFRMD¢ 132-1 THENGCSUE L2s8 RETURN: REM#HOW SMART WILL OPPONENT BE 7 


VISIHT So TiUs-S2Ps6es 46s SHISINT CS cc Tes -S2P esd Wy dt 
Tr=T 

Di=SGHCV-Vio REMEEMAEE - _ .. SMART 
D2=50NCH-FAl> REM ee * ia bara 
IFDi=-1ANDDS=-1THENT=-41 :GoTO1S2a 
IFDI=1ANDDS=1 THENT=+41 -GoToisesa 
IFDi=-1AHDDS=1 THENT=-39 -GoToOisss 
IFDI=LAHD0S=—1 THENT=4+239 : GoTo1s28 
IFUe=—- ji THEMT=-1: GOTOLZ26 

IFDi=1 THENT=48 : GoToiszaA 
IFD1=-—1THEHT=-46: GOTOL1226 

IFD2=1 THENT=1 : GoTO1z28 
IFD1=@THENT=-46: GOTO1Lf2& 
IFDS=8THENT=-1: GOUTOLS26 

IFFEEK* TeUla+T3<21G2THEHRE TURN 

H= INTC RNDC Ge) +1 

IFH=1 THENT=-41 

IFH=2THENHT=48 

IFH=4THEHT=41 

IFH= =4THENT= =41 

TFH=eTHENT=-1 

IFH="THENT=33 

IFH=STHENT=-29 

IFH210FRH=&THENT=-1 

RETURH 


FORP=s254 97033607 :W=PEER CP > TFW=SS7HEHON=1 °F=S3687 > REMBETEST FOR 


NEXTP 

IFQX=1THEH1 4668 

PR IFT" SUR(BUeLale(elaleleleleleleleleleeielelele ee RRR RRR RBBB OL! tb" 
FORWHE=17T06°FORESH. CHES: FORGQW=17T0 SQ: HEXT: HEMT: FORE SS464.6 
FoOoRY=1 T0360 °HEXT : GOTO1LFS 

PRIHT " sistaleleteteqerererelelereieleleieleieleeee RRR PR RRP OL! CHEATED"; 
x=8 

FOKESH. 235: FORWE=17T0180°NEXT: PORESH. 6 


DOTS 


MICRO COUNTRY 


332 BURWOOD ROAD, AROUND THE CORNER FROM HRS MON—THURS 10am— 6pm 
HAWTHORN 3122 GLENFERRIE SHOPPING CENTRE FRI 10am—9pm 


ATTENTION 
MAINFRAME USERS 


TIRED OF POOR RESPONSE TIMES, LACK OF ACCESS, NOT GETTING THE SERVICE 
THAT YOU REQUIRE? IF SO THEN YOU SHOULD SERIOUSLY LOOK AT A 
MICRO COMPUTER TO SUPPLEMENT YOUR CURRENT SERVICE. 

DID YOU KNOW THAT FOR THE PRICE OF A MAINFRAME SUPPLIER'S TERMINAL YOU CAN 
CONNECT A VERY POWERFUL MICRO PROCESSOR THAT IS CAPABLE OF BEING USED AS A 
TERMINAL, A REMOTE JOB ENTRY STATION, OR A STAND ALONE PROCESSOR? 

WITH OUR BACKGROUND SYSTEMS ENGINEERING WE HAVE THE KNOWLEDGE 
TO SOLVE YOUR PROBLEMS SELECTING A MICRO COMPUTER 
TO CONNECT TO LARGER COMPUTER SYSTEMS. 

WE HAVE A RANGE OF HIGH PERFORMANCE MICRO PROCESSORS THAT COMMUNICATE 
USING IBM 3270, IBM 3780 AND TTY PROTOCOLS. BY USING A MICRO PROCESSOR 
INSTEAD OF A TERMINAL YOU CAN SIGNIFICANTLY REDUCE THE CPU LOAD ON YOUR 

MAINFRAME AND GAIN A MORE FLEXIBLE SERVICE. 


| Ss 
THIS MONTH WE HAVE A SUPER SPECIAL ON A RANGE OF TOP BRAND 
PRINTERS. THESE PRODUCTS MUST BE CLEARED WITHIN THE MONTH 
SO CALL US AND MAKE US A REASONABLE OFFER. 

THESE PRINTERS ARE PART OF A CONSIGNMENT THAT INCLUDES BOTH PORTABLE AND 
DESK TOP MICRO COMPUTERS. IF YOU ARE LOOKING FOR A COMPLETE SYSTEM 
OUR SALES STAFF WILL BE ABLE TO FIND A SOLUTION FOR YOU 
AND STILL OFFER YOU AN UNMATCHED DEGREE CUSTOMER SERVICE. 

WITH EVERY SYSTEM SOLD THIS MONTH YOU WILL RECEIVE A 
MEMBERSHIP OF THE AUSTRALIAN BEGINNING SO THAT YOU CAN SHARE 
THE WEALTH OF MEGA BYTES OF PUBLIC ACCESS DATA BASE. 
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The Ultimate APPLE™ Utility Program 
COPY II PLUS ,.«° 


The most sophisticated bit copy program is now available in 
Australia! It handles synchronised tracks, half tracks, nibble 
counting, bit insertion and other protection schemes. It also 
includes a comprehensive discussion of disk format and 
protection techniques, and instructions on how to back up 
dozens of popular programs. A disk ststem and speed check 
assure your drives are running in top condition and a nibble 
editor will allow you to repair damaged disks, analyze protection 
schemes, etc. 


BACK UP YOUR PROTECTED DISKS 


Send bank check or 
money order to: 

RL COMPUTER SERVICES 
33 NEY STREET 
MORANBAH, 4744 QLD. 


PROGRAMS FOR 


YOUR TRS-680 MODEL I 


If you make one purchase we will give 
yOUe weer. - FREE OF ecoeerse B® C-1IO 
Scotch brand computing cassette 
Buy both and you get a C-30 cassette 


"eee ASL RODART Ge RY ee 
OTTER YOR AT as 
DISTANCE TO FALLS 21.47 KH 


LA2ZB1_ RY, Lee GET OF FIVE GAMES 
JET BOAT (fantastic sound), JUMBLED 
NUMBERS (hours of fun), PANCAKE Toss 
(your computer tOSses a pancake and 
you bet on how high it can be tossed) 
RIVER CROSSING (a brain teaser) and 
FROG RACE (a gaaboling game) 
THESE GAMES WILL ONLY Cost vou 


624 


THE SINGLE KEY BATRY PORT OF BesiNG Wes A $2 UnRD L351 


oe 
CLEAR. . 6 
CSNG.. K 
~ DEFSTR..P 
GOSUB...H 
LIST... 
POINT...92 
RESTORE. 0 
RUN. oR 
STRS..442 


PATO. 1 A 
CLOAD. . 0 
DATA... D 
DELETE. .)D 
@T0....6 
AIDS... 
POE....0 
RESUE,. 
Te eek 
SYSTEM. . 9S 


CURL... 
Ee 
TOUR. 
EDIT... 
IES, .K 
ee 
POOH, 
RETURN. . J 
STEP. 4008 
TAB... 7 
USING...U 


CIMT... Dd 
CONT... 
BIT. 
DSO... 8 
IPUT...] 
tT... 
READ,...R 
RIGHTS. .X 
STOP, 006 
TROF...)T 
VPPTR, .V 


OFs....0 
CHE... 
FSM... 0 
FOR. 000° 
LETS... 
POLY... 
REST... 
PD... 00! 
STRING. 
TRON. oo Y 


you can also 

characters into any 
BASIC progr aa. 

ALL OF THESE FEATURES FOR ONLY 


$28 


MJS COMPUTER GAMES 
P.O. BOX 486 SALISBURY 5108 8. AUST. 


OO OS OS OO @ ww Ow Oe ewe = Serer 2 ees ee@esase 
San eae SED GLE CEEED c¥S aoe ane = eae om aw we a a = om ow oe oe oe es @ ee oo ws 
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Heres a contribution from across the 
Tasman. It’s written for the Atari 400 or 
800 with 16k of RAM and a joystick. The 
object of the game is to escape from three) 


Mazes. 
below: 


PROGRAMS 


FORM=1TO58o°HEST: PRINT" SR : 
P=C+1: TF CP=2THEMGOTOL4e8 
SOTOSaa 


PRINT" sialetelelee[eleqereleleleleleceieleielele ee RRR RRBRROHEATET TOO OFTEN SOL!) LOSE" 


IFSC>=SHS¢FPOs THEMHS ¢ Poa =S0 : GOSUBS 1 Se 

FORWE=1TO1SG8:HEST: GOSUBLgoe 

GETAS 

IFARS="" THEMS& 

IFAF=CHREC 1 Sa THEM SS 

bOTOid38 . E ag 
PRINT" Siaieiaiaie(eleie[elelelsieleie(e(ereleieee RRP IT OF FUEL YOu Lose" 
GboOTOLiSse8 

PR THT" Sfaleiaiaielelelsielelale[elaieleie(eleleee RRR RRR ATEN YOu Lose" 
FORWE=1708 > PORESH. H¢WEo > PORGM=1 TOS28¢L OWE > MEST: HEXT 

PORE SH. & 
G=1:IFsScC> 
SOSUEI Sse 
BETAS 
IFR¢=""""" THES 

IFAt=CHRE LSS RADesa" 5" THEM T=8 : GOTOSe 
IFAS=CHR ES i Pa THEH {Se 

BOT Sae 

PR Ih" sfelelsele[ayayeyeyayelaleleyelelelelalela a) SGAMNE 
m=] 

RE TURK 

PRINT Ta RICHARD AGIUS- BRICKLAYER " 

PRIHT" TEYISED BEY F.AGIUS OCT “oo" 

PRIHT:PRIHT " THE OBJECT OF THIS GAME IS To EAT AS 8 
PRIHT "SAMY TOTS AS SOU CAH, e 

PRIHT" a) COHTROL IT EY USTHG HUMBER Pan -S- 

PRIHT"BETHG THE CEHTRE FPorMT" 

PRINT" @) OHCE ALL DOTS HAWE BEEN EATEN RETREAT" 
PRIHT"TO GREEN BLOCKS TO ENTER A MEM PReaMe 

PRIHT"IF TRY TO CHEAT FISS7 CHRHCE IS Gone" 
PRIHT"BEWARE OF OPPOHENMTS DESTROYING ESCAPE, © 
PRIHT"EBEWARE OF WALLS BUILT BY OPPOMEHTS as. 

PRIHT THEY CAN TRAP THEMSELVES OF SOUR DopTs 
PRINT'ECACH CRAME O8TRA OPPOWENMT® 

PRINT'SFTER SAME FRESS TO RECHOOSE GPPOH, " 
PRIHTUAT EMT OF GAME PRESS GSETURM FOR & GAME" 

PRIHWT BOWARE OF FUEL" 

PRIHT" THE MORE OPPONENTS 
PRINT “PUSH “i 2Re Be Tt 
PRINT HO MANS OPPOWEMTS DO OU MRT? <<" Lies 
THPUTEO 

TP PO CSs0RP OS SaTHEMP oj 

PriAy “te - You 
BETES: [FES=" "THEME W=1 ° GOTOL S44 
IFE¢="S"THEMGOTOSeI Ss 
IFE#="+j" THEN 1 ae 
IFES<> HN" THEM 1 aaa 
PRIWT"STHE “S° KEY SPEEDS ou UF 
PRIHT' sls) PRESS SETURN To EEGIN" 


=HSCPOSs THEHHS CP Os=S0: GOSUBS 1 oa 


TVERm 


Cae i roa 
vr 
H 


THE SLOWER: THE DANE 4.005 


TO START WITH "; 


BOTOLS68 


EH 
Ph TMT" sielelelarelelelelaiareleleleleialeele (ese h RRR RBIOL LAR ATE SOUR ESCAPE 
SOTOL4? a 


PRIHT'TSHIGHEST SCORES 

PRINT: PRIWT 

Pei. JP PORE YTS ‘i 

PREY AT START HIGH SCORE" 

PRINT: PRINT 

FORSC=1TO1S 

PRINTS Ga 

HEAT 

PRIBT > PRINT 

PRIHT"PUSH SPACE TO CONTINUE" 

DETERS: IFRS<>" "“THEMES="9" GoTo S58 

SOTO2L1 16 

PRINT" Tleleleteaie COHGREADULATIONHS YOU! GOT HIGHEST 

PRINT PRIHT:PRIHT"WRITE SOUR MAME® 

PORE ISS. & 

INFUTHS#$ 2 FO: 

PRINT: PRINT PRINT PRESS 
i 


FUR THE DAY 


g Sarto: 688: Bees. Ee 
Peo sb HS 


4H 


SCORE 


ANY EET TO CONTIAUE" 


RIETURH 


Escape Maze 
by G Roberts 


Lines | — 8: Introduction. 
RESET to restart the game. 
POKE -2.0:POKE 
1536.76:POKE 
185: TRAP 17000 


Details of the code are given 


WAHT TO MOVE FASTER THAN THEY ¢s§- SHE sm@mcoRES 


Add _ the 
following lines if you want SYSTEM 


3,6 > 9.2POKs 


1537,64:POKE 1538, 


FEMS SoFTWARE AND HARDWARE FOR CP/M BASED SYSTEMS 


Agent for: Lifeboat Associates, Sigma International, Compuview, Westico, Memtech, 
Anderson Digital Equipment, AWA, Televideo, Discovery. 


***GRAPHICS SOFTWARE AND HARDWARE*** 


Interactive and automatic CAD for electronic schematic and PCB design. 

DASOFT CAD software will run on existing CP/M systems. Full panon graphic 
layout even without graphic terminal as vertical and horizontal lines are 
formed with normal screen characters. Display of vertical and horizontal lines 
enhances display. The system automatically produces schematics, artwork, 
project documentation (partslists, wirelists, netlists), Macro device 
libraries (Intel,Motorola,Mostek,RAM/EPROM), design editor, re-entrant routing 
editor, autorouting function. Full pan over PCB layout during editing. Maximum 
PCB size is 12" x 12". Requires plotter preferably with liquid ink pen holder. 
With all libraries $2300 on 8". Demo disk and manual $100 


AUTOCAD - drafting automation for architectural, engineering, plant layout 
Very useful for all manner of drafting. AUTOCAD acts like a word processor 
for drawings. AUTOCAD stores all data in a graphics database with high 
precision and has multiple layers(multi-colour) like transparacies, powerful 
zoom and pan, solid fill, auto-dimensioning of lines and much more. It also 
can use a library of shapes user definable and sub-drawings. This allows the 
building up of shapes for architectural functions and many other uses. The 
entire database can be written out as a readable file for subsequent analysis 
by finite element, for bill-of-materials, CAM and more. Will use touch pen, 
light pen and cross hair cursor minimum. Bitpad supports both digitization and 
menu selection. AUTOCAD with autodimensioning $2500. AUTOCAD demo disc $100. 
Supported on CP/M-80 systems with Plot-10 compatible terminals or Microangelo, 
Sirius, (Victor 9000), IBM PC. 


GRAFTALK Business graphics for CP/M-80 systems with any PLOT-10 compatible 
terminal. Designed for business graphics with simple english type commands. 
Will generate bar charts, pie charts, XY charts. Will take files prepared 
from other programs. Inbuilt editor. List $520 .Available on all Lifeboat disc 
formats. Screen dump printers:Epson MX-80, MX-100 with Graphteaux and 
parallel, Anadex, IDS460. Direct printer support:NEC Spinwriter 1510, 1520; 
Diablo 630,1600,1640,1650 Plotters:HP7220,7221,7225,T14662,Houston Instruments 
DMP3,4,6,7,29 Tektronix 4661, Watanabe WX-46/5,WX-4630 series. 


A/D Support software FMS will supply the complete range of Tecmar A/D and D/A 
S100 boards and multiplexers for fast multiple input and highly accurate 
digital-analog work. With the Microangelo system as display the graphics 
display, FMS can supply the TECMAR product support software to show A/D data 
collection dynamically over 16 incoming channels. Includes support for screen 
dump to IDS 460. Fortran Source code for Tecmar AD212 support $788 


Graphics support hardware FMS can supply plotters(Houston), digitizers(Houston 
and Summagraphics), Microangelo S100 graphics (monochrome and colour). We can 
retrofit most Televideo and Lear Siegler terminals to PLOT-10 graphics. 
Retrofit graphics $1441. Cross hair option $350 


North Star Advantage software FMS can supply its graphics support package for 
Microsoft Basic on the North Star Advantage. Allows simple use of Graphics 
CP/M. $150.00. Cross reference program for Microsoft Basic $80.00 


Hardware news FMS can now retrofit Discovery hardware to the North Star 
Horizon. This allows an 8 user multi-processor North Star system with al] 
discovery features and a processor,I/0, 64K-l1Mbyte memory per user. Allows 
mixing of CP/M-80 and CP/M-86 users. Requires hard disc. 


Above prices exclude Sales Tax 


FMS 95 CANTERBURY ROAD, MIDDLE PARK, VICTORIA 3206 
Telephone: (03) 699 9899. Telex: AA 31604. 
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Lofhlorien 
Soffware 


Cultivating New Concepts 


COMPUTER SOFTWARE 
SPECIALISTS 


@oappic 
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17000 RUN 


Lines 9 — 65: Command for first maze. 
Gosub 2000 reads Data lines (12-18) to 
draw maze. Gosub 9000 (-9090) gives 
joystick commands which control the 
moving pixel. These commands are same 
for mazes 2 & 3 also. Line 9000 
specifically gives time limit for all 3 
mazes. Line 62 tests x.y co-ordinates for 
the invisible walls which if positive sends 
pixel back to start. Line 63 tests to see if 
pixel is at door of first maze. Line 64 with 
Gosub 7000 tests for pixel hitting wall (if 
positive Gosubs 1000-1010): Gosub 16000 
records number of wall hits. Line 65 
draws pixel with color | while followed 
by color 3 so as not to leave a trail. 


Lines 3000 — 4020: Graphics & sound 
commands for escaping first maze. 


Lines 4090 5180: Commands for 


EDUCATION 
FRENCH & GERMAN TUTORS 
SPELLING & SPEED READING 
AUSTRALIAN GEOGRAPHY 
THE UNIVERSAL TUTOR 


SCHOOL RECORDS & REPORTS 


ADMIN. & FILING 
ARCHIVE—BIBLIOGRAPGY —FILING 


THE LIBRARY CATALOGUE 
THE LIBRARIAN’S ASSISTANT 


were eee 


— Loan System — . TLE T a a: 
GAMES GSITION 0,18 ; eSCOe ne 
MN wifes ,! af. BREET 
THE CAVERNS OF MORDIA ee See ee 
‘o> Ey aes F oe fiFd i So, # 3 Wtlyess est 
i 2 ttt he FO TS isi bs : 2 ps | es 
G.P.0. BOX 1033, SYDNEY 2001 2 FUR T=1 TO S55 STEP 4:S0UNO &,1,.5,18:6 
Telephone: (02) 398 4023 USHER LLM NESMT | 
2 FUR T=1 TO LAISETCOLOR 2,6,1:F0R G=1 T 
: WOSHIMEST DS SETCOLOR F.6,FEFOR fi To Sa 
TRS-80& COLOUR COMPUTER OWNERS: iS | eee ne 2 MEST 73 SMD bhi, , 
AT LAST 6 GRAPHICS G@:POKE F52,1:SETCOLOR 2,4,6:5 
Pe =. =, Pot ae oy es I = _ a ri 
7 FTLOLUR 1-H,AI RESTORE 
7 TIME=@:FOR T=1 TO 23:7 “EASY! HOT os & 
Celt gem TT bo oybot iu ae Rint are ee 
Z- FOUREE mor mo Lt Lesh 
16K MOD1 $24.95 > re = 3 i ae eS SE TY ~ vr “Ts ms _ =, 
SPEED YOUR PROGRAMMING WITH THE FORCE! orn Pel GU oe SUUNL be INTC RND | S255) 
= “ss rss =. t 2 sees, 3; 3. _, ra aes _ ee 
50 AIDS CALLED BY SINGLE COMMANDS. H,IAIHEST RINEST Trou &@,a, Eis £4 
SCREEN DUMP, SOUND, FLASHING CURSOR ETC. G Gir + WAS i7. a 
oO RE pe Stee: ic 5 Eo ee Gee a 
COL.COM.X 4" et et 7 = ee et ee Ae ee et ee et OT We oe se 
BLUE WOROZ ! fi" $ 13.905 i@ GRAPHICS F+i6:COLOR =:60SuUE sane 
A COMPUTER WORDGAME TO FASCINATE, EDUCATE. it GOTO &.84,159.,8,159.8.159.55 BS 45 
TITILLATE AND ENTERTAIN. VERY ADDICKTIVE! o— 4 05 f ono ana Foebogsdo-, 
GREAT FOR PARTIES - NUDGE, NUDGE; WINK, WINK! chet ae eit ee Ed So Es 
7 TOTO 18.7. ia sn ie oo ents re 
WORDZ is. LH} He it, isch. LH,4H, LHe sl ed, il, i fe 
“~; ™, F “s5" supe: TST eS “s57. = 
EDUCATIONAL! Heilece chs 1H. SH, SR, Se, 2a, 1A, 2, ia, 2 
= =." =.5 25% =. ~~. =, = = See 
AS ABOVE BUT STRAIGHT VOCABULARY. FAB. SOUND. He thi, =H 4h, 44 GG Pee Se ee 
COL X ¢@ "3 ms se0c “ates” s"ee22 ts": fs s=: =: « _, _ —. 2 
SERAMBLE MoD! 16K $13.95 id Lk Hoobs ahs Ss SEs ich, AH, 1th, 26 ,44,45, 
6 LEVEL GAME FOR ONE OR TWO PLAYERS. 2H. 4b, “Hd, Landaa, da, ion 4p 2-54, 3H 25 
CAN YOU UNTANGLE THE WORD? GREAT SOUND, 6H, S65, 1.5.11. oa, i Sa, oe 
Tg HE? » SLT» ibis G RIL 2 bi ATs thd gp 2 bd. bs 
BLUE SCRAMBLE TOO! - srcciry Bern ia See ee ee ee 
hae a2 Liie a ri ribs, (Heb, SHR, Lap siti, } 
oS ee "3. =~ =3.— 2°63 =. =: =.=, = -, 
THATSLOTTO MOD! 16K % 9.50 aH » Bl rts fhis 2b, SH, Sd. 5 HSH, 7H, 1H, fa, 138, 
LISTEN TO YOUR COMPUTER PICK THE NUMBERS. Pll, “BSH 4H Hao. Pa Sa 
NOT JUST A RANDOM NUMBER GENERATOR. 40 eoTo ce oon im oa oe 
3 +, H = FE oF a a 4 a = ws e et “3 3 ; = 32 : es Ee ares " 
WITH A FREE PROGRAM POOLS PICK. 2 awl 1H ws OE 2s SE 24 oS SH BE fis ah » i= 
fle thi, ibisc bli. LH,SH,>a, HES pe Se eee 5 ens See ee 
cp ee Te ee Se Bo =, —. gs gos ~ a 
* BET ON THESE ..... 1x % eetbis chi, thd, 3h. TH, S.A 
3 Fas Te eS gigi ge 4373 <4 37 mas 423% 32 Ss -s £°:° 
A ii el ets hi» LH.4H, 2644.54.46 aobt , nh. “Hi. OH 
". 3 — “3 eT ee Se ee egg ™ -—= —— 
OF TA a T E A $ 37.00 ruil Ft "3 2h # ahi r 4 5 a r 44 . BE ‘e Yr o BE o Sr * GA - oF 2 
A DEFINITIVE RACEHORSE EVALUATION PROGRAM. “Mecs fH. 1H, fH. 4h, Fa, on 
COMES WITH DATA-SEE APRIL A.P.C-MOD173 16K. ee ee de ea age - 
aa 1G ORTH S8,36,58,60,00, 78,505,908 ,590,18,90 
CHIP’ PILAR mooi ex $12.00 23H 2 oe 2 tT p ET » Pe. 4,596.55, 18n, sn, LH, 4 
GET MAXIMUM ENJOYMENT FROM YOUR COMPUTER. Melilis 3h. 1lif.4da,9o5,006 
AFTER ALL, THEY USE ONE! SILICON HORSEPOWER! 27 aie: Ysas 
BANKCARD WELCOME % % x OR SEND CHEQ.OR MONEY ORDER Pees se! aes Z regs 2 eke ae 
a. oe eee en LULOR TISETCOLOR 2,8,8 
SILICON SYSTEMS S34 GUSTER SAAR 


P.O. BOX 392, PORTLAND. VIC. 


* TRADEMARK OF TANDY CORP. 
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PROGRAMS 


second maze. Line 5157 is a test for 
sending pixel through to the third maze. 
Line 5159 with Gosub 14000 tests for 
pixel hitting wall. If positive Gosub 
13000-13010 gives the graphics and 
sound routine. If negative lines 14020- 
14030 randomly draw a wall (14030) in 
maze at a low probability rate (14020). 
Gosub 15000 randomly places pixel 
somewhere else 1n maze as a result of 
being blasted and thrown from wall. 
Lines 5190 — 6090: Commands for third 
maze. Line 6075 tests to see if pixel is at 
door of third maze. If positive lines 8000 
to 8070 give graphics and = sound 
commands for conclusion and replay 
option. Line 6080 with Gosub 7050 tests 
for pixel hitting wall. If positive sends 
player back to start of first maze. 


2 28 
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PROGRAMS 


62 IF_MAZE=1 THEN IF x<68 AND 44a THEN 
BOTO 27 

63 IF X<1 GND Y<5@ THEN GOTO Zane 

e4 GOSUE 7aOe 

65 COLOR 1:S0UND @,8,8,8:PLOT 2. I COLOR 
SIPLOT J.KIGOTO 28 

igGe GOSUB 16He8R 

1ai@ SOUND @.64,16,8:6070 27 

20 READ X.Y:IF 42999 THEN PLOT X.4RE 
AD S.YEDROWTO 2 YIGOTO 2080 

Ha M=iy=45:FOR T=1 TO 3:FOR Col TO 14 
SSOUHD B,.64,0,025ETCOLOR 1,0,0CSFOR O=1 7 
0 S5tNEeT ONERT 0 

aa@5 FOR H=1 TO 2:NEXT HINEXT 7 

3018 FOR C= TO 15 STEP Z:FOR O=1 TO 1a: 
SSE Sg ge Me eS: < —; eee 

MEA. die SLL, Selle f 

3828 FOR Po243 TO 21 STEP -7:F0R O=1 To 
StNEXT OFSOUNC) @.P,1@.9:NEXT FINEST © 
3908 GRAPHICS @:POKE 752,.1:SETCOLOR 2.8, 
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AND STD BUS 
CARDS - PARTS 
COMPUTERS 


AUSTRALIA'S IEEE-696 S100 
SPECIALISTS COMPLETE 
SYSTEMS OR ALL THE PARTS 
YOU NEED TO BUILD OR 
EXTEND YOUR OWN! 


We supply products 
from:— 

AED * GODBOUT 

e MORROW ¢ SSM 
eQT - JADE* PULSAR 
e WARNER 


S100 & STD 
PRODUCTS:— 

CPU 

MEMORY 

1/O 

VIDEO 

BUS CARDS 

DISK CONTROLLERS 
CUSTOM DESIGNS 
ETC*ETC*ETC*ETC 


ALSO: CABINETS 

e POWER SUPPLIES 
¢CABLES 

e CONNECTORS 


Complete Systems:— 
PULSAED COMPUTER 
Based on STD BUS 


UNIVERSE: 

The most advanced $100 
System in the world. 
Send an A4 stamped 
addressed envelope for 
free cataloque or indicate 
particular interest for 
further details. 


ACOUSTHC FL ECT ROHC OF vt OPMERTS PTY LIN 


MICROCOMPUTER 
PRODUCTS 


130 Military Road. Guildford. NSW 2161 
Tel (02)681 4966 Tix AA70664 
Open 9-6 Mon to Sat 
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JOIN THECLUB 


* Discounts * 
* Exchange Commodore 

Cartridge Service 
* Membership 
Specials 


CENTRE CAT. 


YOU DON'T HAVE TO BE A CLUB MEMBER 
TO GET THE MOST EXPANSIVE CATALOGUE 

OF COMMODORE VIC & C64 
SOFTWARE & HARDWARE AVAILABLE 
IN AUSTRALIA 
BUT IT PAYS. 


wstte-se 2. 
oot seetot 
spots cette 
essettoette 


INCLUDES COMMODORE’S OWN 
AND LATEST VIC 20 & C64 
RETAIL PRICE LISTS 


* CLUB MEMBER BONUS: 
MEMBERSHIP DISCOUNT: For every one dollar spent with the VIC Centre you will receive a 

credit certificate for 12 cents against future purchases e.g. Commodore 64 $699 gives Credit Certificate of $83.88, etc. 
This does not apply to orders below $50, Club Specials, items purchased using Credit Certificates, or on trade-ins. 


ERE REE E BERR ER ER RRR ERE REE eee eee 
THE CLUB RECEIPT & RULES 
The VIC CENTRE COMPUTER CLUB APPLICATION CONDITIONS OF MEMBERSHIP: 
CW Electronics 416 Logan Road, Stones Corner, Q'ld. (1) Membership fee of $55.00 (incl. first Commodore cartridge) 
P.O. Box 274 Sunnybank Q’Id 4109 Non-cartridge member $30.00, both renewable annually. $10. 
(2) Reduced membership rates are available with additional 
Das te age a Ae eer pie cartridges purchased at the time of making membership application. 
(3) Exchange of Cartridges allowed at the rate of $7.00 at time 
PURE S69 A ce Se of exchange. (+ $1 certified postage if applicable ). 


(4) The variety and number of cartridges available for exchange 
pee eae ee et te ee ee ee et will be controlled by The VIC Centre. 
(5) All Cartridges returned for exchange must be working and 


SWB ORD). iii a scares gio) 7, undamaged. 
(SA) A service charge will be incurred on all repairable 
PEO eS eae in oo pe Se cc ek cartridges. 
Membership Fee $55.00/$30.00 (6) Packaging and instructional material must be returned with 


the cartridge and in good condition. 

L) Pay by Bankcard/ (7) The cartridge returned must be the same cartridge borrowed. 
Bankcard No: (8) MAXIMUM time exchange is | calendar month, after this 
Expiry Date: time Fc cartridge is unreturnable and deemed the property of the 

member. 


(1) Pay by Cheque/Money Order Date: / /1983. 


SiSINA LURES: (Chent) «oso. Sosis ce ae ee 


Cartridge Title required: 
(VIC-20 only at this stage) 


(The VIC Centre) 


Alternative ister we Semewye gare” ose iol MIN Saitaits ee atime: Catawee ee eee ee 
Signature:(Member NOTE: The signing of this form indicates agreement to the rules 
God Card Holder).,.s 53 ee he Be Be oi de of membership. 
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AM,95.4,95,4,60,0, 5h. 

BH OATH 16,18,58,18,58H,18,98,14,144,1H 
2id¢6.16,.16,28,68.20.58,20,156,20,144,.50, 
Lao APA, Shoe, 3H, oe, SH, libs aH 

BASE DATA 1236.28,146,.26,.1.40.20H,.40.50,46 
27146,46,76,58,38,50,54,58,.1446,5H,10.5H.= 
HGH, oR, 6A. SE. 6,. TRE. LB 

BES maTo =4,;7H,0H,;lH> iz, ri, 136.7 roles 
A, 2h, 20,.48,50,680,.58, 74,504,140 ,50,18.04.2 
A, oh, 34,958,668 .ae, °A.oH. TSH, 

ead OFT 18,.16,168,.38,18,58,.10,56.5H.44, 
“8,668,760 ,64,28,98,30,24,28,76,5H,50, 34.5 
= 4. Ab sé et ee oe ee 

GAS GOTO 956.44,58,76.58,.5H.58.9H,58.1.6 
A,16,78,14,70,20,70,64,70,95,80,16,86,20 
240,208,598 ,4d6,18,38,14,44 

BeaCE OFOTO 186,114,186, 46.18H.4d4.,10m, fH. i) 
a.,60,.118,.20,128,28,128.35,120,58,120.°8- 
idff,18.146,26,148,48,146, 7H 

cava DOT 138,580,138 ,68,158.28,1 58.58.15 
AGA, 15, 5R,359.999 
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Fama LOCOTE Bs: TF H=2 FR GOTO Li 

Fa1G RETURK 

Fea LomOgTE .'t,G:1F G=2 THEN RESTORE ih 
OTB 

2R55 RETURN 

cam Sait S5:FOR S=1 To S:FOR T=255 Tu 

i STEP -4:SCUING O.1.18,18 

Samo GOSH LaeRASNEXT [ 

Smia SETCOLOR 2.INTCRNDC 1 sk163.8:HEXT S: 
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H,1,6,18:6G050E leaaeSHEsT | 

SAS SOUND A... 

cme? GROPHICS 2S:SETCOLOR 4.4.6 
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TEXT MASTER for the Apple II 


General purpose Text Editor for the Apple II. 
Features powerful English oriented commands — 
over 30 including Insert, Delete, Replace, Change, 
Modify, Append, List. Comes complete with 16- 
page manual. Interfaces with printer. 


TEXT EDITOR FOR APPLE II 


$59.95 Write for free 


catalogue of utili- 


send cheque to: ty, education and 


RL Computing Services game software 


get oe for Apple Il Atari 
Moranbah. Qld 4744 0 oa TRS.80. 


24 K Ram 


JUST RELEASED 


WITH THIS ONE 
CARTRIDGE YOU WILL 
EXPAND YOUR VIC TOA 
WHOPPING 29K RAM 


THIS UNIT BOASTS: 


Two Expansion Sockets 

* 24K RAM Selectable in 8K 
Blocks giving 0, 8, 16, 24K RAM 
Simply Plugs In Like Cartridges 
Compact Self Supporting 
Quality Construction 

No need for expensive Mother 
Boards or Chassis 


* *k * * 


ALL THIS FOR ONLY $219 
THRU: 


EASTWEST APPLIANCES 


7 WELTEN DRIVE, 
COLDSTREAM 
Telephone: (03) 739 1816 


DEALER ENQUIRIES WELCOME 


* TM of Commodore Business Machines P/L 
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~ $595 plus tax! 
AMUST 80-DT 


FULL 96 CHARACTER ASCII 
DOT ADDRESSABLE GRAPHICS 
80 CPS 

GRAF-TRAX FEATURES 
BI-DIRECTIONAL LOGIC SEEKING 
FRICTION + TRACTOR FEED 
SELECTABLE CHARACTERS/LINE 40/80/68/136 
CENTRONICS STANDARD — IEEE + RS232 OPTIONAL 


AUSTRALIAN IMPORTER 


| AMUST COMPUTER CORPORATION AUSTRALIA : / 
| 350: South Road, Moorabbin 3189. csees (03) 555, 3644 


_MAIN STATE E DEALERS 


|) W. AUST — Tia -_. vic _ 

Ss | Microbase Computers | Micro-Educational __ Compak Computer Shoo - _ 

+ Terrace _- 422 Newcastle Street, | Park Road, _- uth Road, _ 
e: (08) 49 3649 | ‘Telephone: (09) 328 5838 | Telephone: (049) 436805 #;34«€§ ‘Te lephone: (03) 555 5044 
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MAIL ORDER 
VERBATIM DISKS 


PROGRAMS 


S626 IF STICK( @0=3 THEN Yot'+i x=2-1 $50/Box of 10 544” Mini Discs 
qMBa TF STICK¢ Hh o=11 THEN ==s-1 (COD EST $53.30) 

SaPTA ITF STICKS Aa=1h THER ‘Yoys-1is=s-i CERTIFIED & POSTAGE PAID 
Sama TE STICKS @i=<P THEN “=*41 CHEQUES OR MONEY ORDERS PAYABLE TO: 
SAaqR RETURH .C.E. Innovative Computing & Electrics 
tae@ee FOR W=1 TO S:NEXT H: RETURN P.O. Box 89, Burwood 3125 
11@@G@ FOR H=1 TO S!tNEXT HIRETURH Telephone: (03) 762 2424 
L2hBe FOR H=1 TO WHIT: NEST HO RETURN (Allow 14 Days) 

1ShHG GOSH 1 Shi 

12685 FOR I[=1 TO 255 STEP 24: SOUND 0.1.8 


Fa hi 

LSI FOR T=1 TO LSIPORE Pill. s2+)TiXesT T 
SHES) TS SOUND Bebe 

L312 GUSUR Lore 

Paeit RETURN 

idee LUCATE aeTeHi IF Hee THEN 6USUR 136 


i 
14920 [F RNDC@ k2a@>2 THEN RETURN 
14830 TH=E:TYStiCOLOR 2:G0SUE 15e@8: PLOT 
Se TrORAWTO ABS »-dh oA 2h os s=T ss ST 
(tt RETURN 
S8G0 S=INTo RNDM @ E159 32 =INTCRNDE @ E95 9 
RET LURK 


or ee oo 


HEPSHIT+i STF HDT=4 THEN pT 6 


whe 
yn 
a a 


“I think its daisywheel has a puncture.” 


HOURS: MON—WED 9—6 
THU—FRI 9—9 
SAT 9—1 SUN I1—1 


180 FLINDERS ST 
MELB 3000 
TEL: (03) 63 9402 


ODUCTS 


WARRANTIES, COMPAT- 
IBILITIES & FLEXIBILITIES 
These SUPER 5 Teac drives are 
by far the most engineered 
equipment among APPLE’s 
Products range. It carries ONE 
FULL year of parts & labour 
warranty, backed by our own 
workshop. 


STATIC — is a major KILLER 
to your APPLE* ... we now have 
a case that effectively controls 
the STATIC from your APPLE*. 
Act now, change it,, protect it 
with one of these STATIC 
CONTROLLED CASES | for 


your valuable goods. 
Exclusively priced at 
$80 ex tax $90.50 inc tax 


Poe BONG MNO is cc bec tices theses were 
Cheque/M.O Enclosed §............... 
Please Debit Bankcard.................. 


leis) LU CL) Co 


A IR oath co piers yen png sls cert 


* APPLE is a registered trade mark of Apple Computer Corp. 


STAND ALONE 2716, 2732. 
2532 PROGRAMMER It reads, 
verifies, compares or even keys 
up your Eprom. Turn two 2716 


into one 2732 or 2532 or vice 
versa. 
$280 ex tax $330 inc tax 


Pare Me at a ee ae Pa ee a We ee Se el al 


al J aR 
qa Re =e Sa ee By ame Se pod LJ BP iy 


6502 CPU BOARD 
Make this board a_ back-up 
system for your SPECIAL 
projects. Learning how 
computer works, you must start 
from here. 


$62 ex tax $68.80 inc tax 


This keyboard is an ideal change 
over unit to your old APPLE. It 
fits directly under the existing 
case. 


$120 ex tax $142 inc tax 


$360 ex tax $400 inc tax 


1/0 CONNECTORS 


What happens when your power 
supply in your APPLE* goes on 
the blink. This is your answer. 
Direct replacement at a low 
price: 


$83 ex tax $93 inc tax 
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CG 


The Meadfly home computer is 
compatible with the largest library of 
software available today. What this 
opens up To you and your family is 
simply amazing. 

For your children — education 
packages on Algebra, Spelling, 
Mathematics, Vocabulary — 
making your Medfly virtually a home 
coach or tutor. 

For personal and business use — 
you get access to Time 
Management, Business Systems, 
Accounting Packages and Financial 
Broadsheerts. 

For family entertainment — you'll 
be able to share the fun 


Medfly can tax your mind, 
mind your Tax, and let you 
play in space. 


Games and Adventure Games, 
which you can plug straight in to 
your home TV screen. 

Medfly is a thinking machine to 
expand young minds; a working 
machine for home or business 
accounting; a games machine for 
family fun. And above all, Medfly is a 
value machine, with quality 
electronics by Siemens and with 
more features, capabilities and add- 
on potential than many costlier 
microcomputers. 

The basic Medfly microcomputer 
system — aloha/numeric keyboard 
and processor — is available now for 


just $1,995 including 
of Action Games, Strategy M EDe+FLy sales Tax. 


putting the value buzz into home computing 


ed 


oe Universe 


2/190 George Street, PARRAMATTA. PH: (02) 689 2599 
Medfly Basis (Vic.) Pty. Lid. 43 Atherton Rd. OAKLEIGH, VIC. 3166 PH: 569 0169. 
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THE CLEVER computeR COM X 35 


WHAT CAN YOU GET FROM COMX 35 COMPUTERS 
THAT OTHERS CAN'T OFFER 

35K Memory Size & Fully Expandable 

Built in Joystick 

Built in Speaker 

Built in Stopwatch 

Colour Graphics 

Use Ordinary TV, Recorders and Cassettes 

For Business, Personal, Education, Home, Fun 


WHAT PRICES YOU HAVE TO SPEND ON THESE — $299 


ot > >t >t >t Ot Ot 


TRADE ENQUIRIES ARE WELCOMED 


COMX (Australia) SALES 


Suite 6, 228 Clarendon St, East Melbourne P.O. Box 232 Fitzroy 3065. 
Telephone: (03) 419 4682 Telex: 36776 FELUFA 


*% The built in Joystick is specially designed so it is more 
responsive and easier to use than conventional cursor keys 


* COMX 35 is really compact and light, making it ideal on a and it is not only for games. 
desk top or for carrying anywhere in a brief case. * Memory size can be expanded from standard 35K to 67K, 
%* COMX 35 has an 8 colour display of 24 lines by 40 and expansion connector for serial ports, printers, disk 
characters and utilises the complete screen size. drive to be added. 


COMPARE THE COMX 35 AGAINST OTHER COMPUTERS 


SINCLAIR 
SPECTRUM 


MEMORY SIZE 
USER RAM 
KEYBOARD TYPE 
BASIC BUILT-IN 
COLOR GRAPHICS 
MOVING GRAPHICS 
MUSIC 

SPEECH SYNTHESIZER 
DISPLAY SIZE 

ROM PACKS 
MAXIMUM MEMORY 
DISKS 

RS-232-C (SERIAL) 
PRINTER (SERIAL) 
PRINTER (SPECIAL) 
TYPE OF BASIC 
PASCAL 

CASSETTE PORT 
FORTH 

JOYSTICK BUILT-IN 


8k* DEPENDS ON GRAPHICS MODE 

ao NO REAL TYPEWRITER KEYBOARD 

? IN DEVELOPMENT 

ANSI = AMERICAN NATIONAL STANDARDS INSTITUTE (HAS ENHANCED GRAPHICS DEVELOPED ALONG 
WITH THE LOGO LANGUAGE) 

MS = MICROSOFT BASIC 

OPT. = OPTIONAL 

STD. = STANDARD 

SPEC = REQUIRES SPECIAL CASSETTE FROM MANUFACTURER 
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Sle 

HAT 

cot 
CHIP 


CHAT 


.. . And now the latest computer craze — 
skinfold callipers. We'll refrain from saying 
any more because we're too shocked, but in the 
wake of Fat is a Feminist Issue and anorexia 
nervosa, as well as Richard Simmons’ 
spectacular callisthenics, comes a keep fit 
program, HELP. You'll stay flabby while your 
Apple II sheds kilos of lipomatous flesh and 
replaces it with rippling muscle. . . 

.. . A certain micro editor recently made 
headlines in a Melbourne newspaper. In an 
Observer's’ article bellowing “Expert slams 
computers’, he is reported belittling the home 
micro: “most ordinary wage-earners have no 
need for a home computer’. One might 
suspect an almighty unanimous belch of 
indigestion from the micro trade at this point 
— at least that’s what the said editor suspected 
as he continued: “And I know the computer 
makers wont like me for saying so.” But to 
avoid a forest of bellicose mail accusing us of 
belying the facts (and perhaps avoid a libel 
suit) we should at least quote a further 
paragraph of the article and emphasize that 
we are only quoting from the Observer: “But, it’s 
ridiculous to use them to work out your cheque 
account balance. You might as well use a 
pocket calculator. And many people keep 
recipes ‘in them. F -can-t- see’ the “sense: in 
that.” 

To the trade: wed never say anything like 


— 


(=z commodore 


SEE IT WITH 
DATASETTE 
DISK DRIVE 


EVEN BETTER VALUE AT 
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that (sound of frantic nail-polishing, self 
applause, etc)... 

There is a newly formed company in 
Melbourne called Australian Personal 
Computer (Corp) Pty Ltd (headed by Adam 
Gatt) which sounds awfully like a micro 
magazine called Australian Personal 
Computer which has been around for over 
three years. So the magazine is rightfully 
indignant that someone should start a 
company with a name that’s almost the same 
as its own (well, let's face it — it bloody-well is the 
same!) Don't be confused. Adam Gatt’s 
organisation has nothing to do with us nor we 
them. 

Commodore's boss. Jack Tramiel, has “got 
religion” — not just for himself, but also on 
behalf of his Commodore employees. 

At the Hanover Fair, he told an audience of 
international journalists that “supplying 
computers at a price which people can afford 
is a religion at Commodore,” and then passed 
on to discuss his future. 

Most people dismissed the word “religion” 
as a useful metaphor, no more. 

However, a strange document has reached 
us — a document which shows clearly that 
Tramiel thinks of his corporation not so much 
as a group of executives and workers, but more 
a “family at prayer”. 

This document is titled The Commodore 


Philosophy and is signed by Jack himself. It 
starts off by explaining that “The Commodore 
Philosophy is like a religion”. 

There follow a few instructions on how to 
think. 

“Business to us is not a sport. It’s war!” 

“We don't believe in nationalism. We 
believe in internationalism. Commodore is an 
international company.” 

“Our marketing strategy is clear. We 
produce for the masses, not the classes.” 

This is wonderful, as church services go, but 
after prayers, most worshippers like a good 
homily. So Jack provides the necessary 
sermon, as follows. 

(It is entitled “Professionalism and mutual 
improvement. ’) 

“A good professional needs to practise every 
day ... not to have only one ‘concert a 
year. 

“Don't just react. Think first! 

“Treat every situation as if you were the one 
being affected by your action. 

Delegating is important but involvement is 
more important. 

“We all have to involve ourselves in the 
problems as well as the successes. 


The bit that went down best here came after 
the sermon, however. It was entitled: 
“Financial Responsibility’, and it read: 

“Treat every penny as your own.” Send it 
round, Jack, and we'll do it, we'll do it. . . 

Finally, for those who are really ‘in the 
know (hard luck if you aren't), here’s a 
naughty little puzzler for you. Who 
accompanied the Queen on a tour of Silicon 
Valley recently? Her Majesty, of course. . . 


PRINTERS 
AND WIDE 
RANGE OF 
PROGRAMS 


COMPUTERS 2000 
14 YOUNG STREET, FRANKSTON 3199 


Telephone: (03) 781 4244 


Verbatim Datalife™ flexible —_—error-free.Assuring youan @& magmedia. 


: disks nowcomeinabold, - added margin of perfor- Magnetic Media Services Pty Ltd 
new storage box. But more mance, no matter what the Lincoln Street, | : 
important, theynowcometo — operating conditions. Lane Cove 2066 NSW 
you with a five year warranty: And we back it up with a ustralia — : 

All of our Datalife disks five year warranty. Five times el:(02) 4281100 
feature seven data-shielding longer than the industry elex:AA22703 
advances for greater disk standard. Because Verbatim is 


durability, longer data life. To _ the standard of excellence. 
protect your data from head- — 
to-disk abrasion. To shield 
your data against loss due to 
environmental conditions. 
To insure a longer lifetime of 
trouble-free data recording, 
storage and retrieval. 

Every Datalife disk is 
extensively tested under the 


| most extreme conditions. 
Critically-certified to be 100% 


The most exciting part of Verbatim's 
newlookis the longer warranty. 


OZI’S JUST BACK FROM THE USS. 
WITH OVER 100 NEW PROGRAMMES. 


Ozi, always with a discern- 
ing eye for the very best in 
the world’s software, has 
been sorting through thous- 
ands of programmes in his 
last journey and believe us, 
he’s really got all the greats 
this time. 

Wow, they'll knock you 
out! Try Ludwig’s Lemon 
Lasers, Alphabet Soup, or 
Galactic Crossfire, or any of 
the others listed below and 
you'll see what we mean! 


VIC 20 PROGRAMMES 


CM 001 Bug Blast ........... $19.95 
CM 002 Snakeout ........... $17.95 
CM 003 Cattle Round Up ...... $16.95 
CM 004 Head On ............ $17.95 
CM 005 Paratrooper.......... $19.95 
CM O06 Cricket ............. $16.95 
CM 007 Mow . 2... cece econ $16.95 
CM 008 Bombs Away......... $16.95 
CM O09 Space Pak........... $16.95 
CM 010 Artillery............. $16.95 
CM 011 AlienInvasion ........ $19.95 
CM 012 Adventure Pak (8k, 16k). . $19.95 
CM 013 Target Command...... $16.95 
PR 001 Football Challenge (8k) .. $19.95 
PR 002 Dungeons of Kal....... $19.95 
PR 003 Convoy Escort......... $19.95 
PR 004 Convoy Raider ........ $19.95 
PR OO5 Boxers Corner ........ $19.95 
PR OO6 Computer Baseball ..... $17.95 
PR OO7 Star Defender......... $19.95 
PR O08 At The Track.......... $19.95 
VI 001 Adventure Pack1....... $19.95 
VI OO2 Adventure Pack2....... $19.95 
Vl O03 Grave Robbers......... $19.95 
VI 004 Victory Casino......... $14.95 
VI O05 Get Four ............. $15.95 
VI OO6 Night Rider ........... $15.95 
Vl OO7 Cosmic Debris ......... $16.95 
VI O08 Games Pack1......... $16.95 
VI O09 Games Pack2 ......... $16.95 
Vl010 Ludwig’s Lemon Lasers .. $16.95 
VI 011 Masterword........... $19.95 
VI0O12 Mancala ............. $12.95 
VI013 Kongo Kong........... $19.95 
VIl014 Annihilator ........... $19.95 
VIOUS TIGR 6. ok % do 4. ao ea oe eS $16.95 
VI 016 Street Sweepers ....... $15.95 
MI 001 Allied Defence ........ $19.95 
MI 002 Mailit...20 ......... $19.95 
MI 003 Assembler Editor ...... $19.95 
MI 004 Vic Twist ............ $16.95 
MI 005 Alphabet Soup ........ $17.95 
MI O06 Vic Trip & Party Planner... $16.95 
Ml 007 Cribbage............. $16.95 
MI 008 Grandelllsland........ $19.95 
MI O09 Vic Amortization ...:... $16.95 
MlI010 Cosmic Crystals ....... $19.95 
Ml0O11 Rebel Defender........ $19.95 


Mi 012 Blasteroids ........... $16.95 
MI 013 Cosmic Crusader....... $19.95 
MI 014 Ultimate Tank......... $19.95 
MI015 Chimp Chase ......... $16.95 
MS 001 Checkbook (3,8,16k).... $24.95 
MS 002 Tunnel Patrol......... $14.95 
MS 003 Vic Vango........... $14.95 
MS 004 Fruitflys ............ $14.95 
MS 005 Galactic Crossfire ..... $19.95 
OZ 001 Horsefile (3,8,16k) ..... $24.95 
OZ 002 Dungeon Quest (16k) ... $19.95 
OZ 003 4 in 1 Games Special ... $19.95 


OZ 004 3 Slot Expansion Board... $59.95 
BR OO1 Copycalc ............ $19.95 


AVAILABLE THROUGH YOUR COMPUTER 


DEALER NOW! 


Write for your free catalogue: 


123 Clarence St., Sydney 2000 Phone: 29 6330 


OA 883 


DEALER ENQUIRIES INVITED 


COMMODORE 64 


VI017 Annihilator ‘64 ........ $24.95 
V!l 018 Grave Robbers 1 ‘64 .... $19.95 
VI 019 Adventure Pack ‘64 ..... $19.95 
VI 020 Adventure Pack 2 '64...2. $19.95 
VI O21 Trek ‘64.............. $16.95 
TL 001 Totl Text Word Processor. $39.95 
ATARI 

OZ 005 Typing Tator64 ...... $19.95 
OZ 006 Winza Sprite Editor .. $19.95 
OZ 007 64 Filer V1.1 ........ $19.95 
OZ 008 Light Pen Vic. 20/64... . $39.95 

we 

Pa | 


